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FORE¥/ORD 


The  design  and  construction  of  farmsteads,  or  the  remodeling 
and  rebuilding  of  the  same,  varies  materially,  depending  on 
several  conditions  that  are  generally  different  for  each  job. 
It  presents  basic  differences  from  the  design  and  construc- 
tion of  urban  dwellings. 

The  Department  of  Agriculture,  through  the  Farm  Security  Ad- 
ministration, is  engaged  in  assisting  distressed  farm  fami- 
lies to  secure  farm  homes.  These  families  must  earn  suffic- 
ient income,  through  agriculture,  to  provide  a secure  living 
and  also  to  repay  to  tlie  Government,  over  a period  of  forty 
years,  the  lov;  interest  loan  necessary  to  accomplish  this. 

There  are  three  essential  elements  of  a successful  farm 
home.  FIRST  - Land  of  a quality  and  quantity  sufficient  to 
develop  the  essential  agriculture  income;  SECORD  - Working 
capital  and  equipment  sufficient  to  properly  operate  this 
land:  THIRD  - Permanent  structures  and  improvements  neces- 
sary to  properly  house  the  farm  family,  their  animals,  equip- 
ment, and  farm  products. 

The  relations  of  these  three  basic  elements  of  a successful 
farm  home  vary  too  widely  to  make  any  simple  analysis  pos- 
sible. An  analysis  of  the  project  farmsteads  at  the  South- 
east Missouri  Project  indicates  that  the  relationship  for 
this  particular  project  approaches  40^  for  land;  20/^^  for 
working  capital  and  equipment;  and  40^  for  fixed  improvements. 

The  Chief  Engineer's  Office  of  the  Farm  Security  Administra- 
tion exists  to  assist  the  Administrator  in  the  40fo  of  the 
development  of  a successful  farm  home,  which  is  concerned 
with  the  fixed  improvements  necessary  in  each  case. 

The  District  Engineer  of  District  Throe  is  the  Field  Repre- 
sentative of  the  Chief  Enginoor  and  witiiin  his  district, 
exists  to  assist  the  Regional  Directors  in  this  work. 

Tlio  District  Engineer  of  District  Throe  was  charged  by  the 
Chief  Engineer  and  the  Regional  Director  of  Region  Three, 
with,  the  design  3.nd  construewien  of  ono  hundred  o.nd  one 
farm  homes  at  the  Southeast  Missouri  Project?  each  unit  to 
consist  of  a house,  barn,  privy,  food  storage,  well  and 
necessary  fencing,  for  a sum  under  $2500.00  per  farmstead. 

Th.cso  farmsteo-ds  were  designed  and  built  betv;oGn  th.c  period 
of  Fovember  21st,  1937  ai'id  June  21st,  1930.  They  v/crc  built 
by  force  account  operations,  using  the  availo.ble  relief 
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labor  in  the  area. 

Because  of  certain  features  of  the  engineering  activities 
on  this  project,  a very  ccnsidorablc  interest  has  boon 
evidenced  in  ho\/  this  uorl;  v/as  accomplished.  The  District 
Engineer  has  been  directed  to  analyze  and  record  those 
activities  so  that  this  record  may  be  availetblc  for  tech- 
nical discussion  and  as  a future  reference  source  for 
technical  men  xil\o  may  bo  called  upon  to  consider  similar 
technical  problems  on  future  gGvcrnrucnta.1  operations  or 
private  undertakings. 

This  report  complies  wit]':  these  directions. 


ED7IK  H.  CROUCH 


District  Engineer 


District  Three. 
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INTRODUCTION 


The  problem  at  Southeast  Missouri  Project  was  simple  and 
interesting.  The  Govorninont  had  optioned,  from  banking 
interests,  a tract  of  approximately  67OO  acres  of  land 
situated  near  the  set-back  levy  of  the  Plississippi  River 
between  New  Madrid  and  Sikeston,  Missouri.  This  land  Iiad 
been  under  cultivation  for  a ntunber  of  years.  Through 
varioufc'  mishaps  it  had  come  under  the  absentee  ownership 
of  banking  interests. 

Approximately  100  faiailies,  40/^  of  them  negroes,  occupied 
shacks  ¥/hich  were  scattered  about  this  tract  of  land.  Those 
people  were  employed,  generally  on  a share-crop  basis,  to 
put  the  land  into  cultivation.  In  November  of  1937 > title 
to  the  land  was  about  to  pass  to  the  Administration.  The 
Regional  Director  of  Region  III  was  faced  with  the  problem 
of  developing  this  project  in  accordance  with  general  plans 
vifhich  had  formed  the  basis  for  acquiring  it.  A meeting  wa.s 
called  v/hich  assembled  at  Sikeston,  Missouri,  on  November 
11,  19375  to  consider  the  problem,  outline  the  general  plan, 
and  start  development  work. 

Mr.  Milo  Perkins,  the  Assistant  Administrator  of  the  Farm 
Security  Administration,  presided  at  the  meeting.  Mr. 

Raymond  C.  Smith,  Regional  Director,  Region  III,  under  whose 
direct  supervision  this  project  belonged;  Mr.  Philip  Beck, 
his  assistant  in  charge  of  development  and  management  of 
projects  v/ithin  the  region*  and  Mr.  Hans  Baasch,  L^r.  Beck's 
assistant  in  charge  of  this  particular  project,  represented 
the  Administration. 

Ivir.  Perkins  brought  Captain  Royal  B.  Lord,  Corps  of  Engineers, 
United  States  Army,  Chief  Engineer  of  the  Farm  Security  Ad- 
ministration, with  him  to  the  conference.  The  technical 
planning  and  construction  v/ork  throughout  the  United  States 
v/as  under  the  direction  of  Captain  Lord.  Capta.in  Lord  dir- 
ected Mr,  E.  H.  Crouch,  the  engineer  in  charge  of  planning 
and  construction  activities  in  Region  III,  to  attend,  ac- 
companied by  certain  eiigineers  and  architects  of  :iis  staff. 

As  a result  of  the  conference  several  solutions  to  the  prob- 
lem were  determined;  (The  social,  economic,  and  agricultural 
reasons  for  these  decisions  are  covered  in  report  articles 
by  Mr.  Philip  Beck). 
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First  - That  the  project  would  be  developed  in  such  a 
manner  as  to  provide  the  equivalent  of  a 50“ 
tillable-acre  farm  for  each  present  resident 
of  this  area. 

Second  - That  the  land  for  each  would  cost  approximately 
$2,500.  in  its  present  condition. 

Third  - That  there  should  be  designed,  for  each  farm 

unit,  a three-bedroom  farm  house,  a ba.rn,  privy, 
well,  food  storage  unit  and  farmyard  fencing. 

In  addition,  necessary  roads,  drainage,  a.nd 
certain  other  project  facilities,  should  o.lso 
be  built. 


Fourth  - Th.e  unit  cost  per  farmstead  was  not  to  exceed 

$2,500.  exclusive  of  general  project  structures, 
such  as  store,  gin  building,  blacksmith  shop, 
manager ' s quarters , etc . 


Fifth  - That  operating  loans,  not  to  exceed  $1,200., 
would  bo  made  to  each  farmer  with  which  to 
purchase  cquipmoiit  and  liclp  in  furnishing 
subsistence  until  first  crops  had  been  harvested. 


Sixth  - The  Assistant  Administrator,  the  Regional  Dir- 
ector, and  the  Chief  Engineer  surveyed  every 
possible  source  of  funds.  They  determined 
that  for  construction  $174,120  from  funds  on 
hand  in  the  I'iissouri  Rural  Rehabilitation 
Corporation,  the  s'am  of  $21,040  in  the  hands 
of  the  Regional  Director,  and  approximately 
$40,000.  worth  of  equipment,  machinery  and 
surplus  materials  left  over  after  completing 
of  other  projects  within  the  surrounding  dist- 
rict would  be  ma.de  available  for  tlie  project. 


Farm,  plans  wore  analyzed  which  showed  that  the  client  with 
a debt  load  of  $6,200.  could  pay  off  within  forty  years 
(the  amortization  policy  established  by  the  Farm  Security 
Administration).  This  plzm  and  program,  as  outlined  for 
a typical  farm,  is  shov/n  graphically  in  Plato  I,  and  is 
ano.lyzed  in  more  detail  by  Mr.  Beck  in  his  report  article. 

PLATT]  I 

V/ith  the  a.pproval  of  the  Administrator,  the  funds  and 
ava.ila.ble  facilities  were  placed  at  the  disposal  of  P'r. 

Crouch  by  the  Chief  Engineer.  LIr.  Crouch  was  directed  to 
proceed  v/ith  the  design  of  standard  farmstead  units  conforming 
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to  these  general  descriptive  specifications  and  to  con- 
struct and  have  one  hundred  farmsteads  ready  for  occupancy 
prior  to  June  30>  1538. 

hr,  Philip  Bock  was  dir'cctod  to  proceed  with  the  solution 
of  the  problems  of  organizing  the  project  for  operation, 
assigning  clients  to  specific  farms,  settling  the  same, 
and  having  farms  provided  with  the  necessary  equipment, 
supeJics  and  management,  to  produce  a 1538  crop.  Ur.  Bock's 
report  article  describes  the  solution  of  tJiosc  problems,* 
covers  the  methods  employed  to  solve  cacli  problem'  and  gives 
the  results  that  have  been  obtained  to  date. 

This  part  of  the  report  is  concerned  only  with  the  tech- 
nical features  involved  in  the  design  and  construction  of 
the  physical  facilities. 
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PRELIIvIINARY  DESIGM  AND  CONSTRUCTION  ACTIVITIES 


The  District  Engineer  was  familiar  with  the  general  con- 
ditions of  the  project  area  at  Southeast  Missouri.  As 
technical  adviser  to  the  Regional  Director  of  Region  Three, 
ho  had  spent  considerable  time  on  the  project  during  the 
great  floods  of  1937 5 accompanied  by  the  District  Hydraul- 
ic Engineer,  Mr.  Paul  Rosscll,  and  the  District  Civil  En- 
gineer, Mr.  Henry  C.  Cassell,  determining  the  effect  (on 
land  of  this  project),  of  excessive  flood  water  in  the 
Mississippi  River.  Anticipating  a future  order  for  con- 
struction activities,  ho  had  used  this  opportunity  to  make 
a preliminary  survey  of  the  situation.  Mr.  Cassell  and 
some  of  Ills  assistants  wore  even  more  familiar  v/ith  the 
project,  duu  to  their  civil  engineering  activities  in  con- 
nection with  land  acquisition  work. 

Mr.  Crouch,  accompanied  by  his  throe  senior  division  chiefs’ 
Mr.  Rudolph  Nodvod,  District  Architect;  Mr.  Henry  C.  Cassell, 
District  Civil  Engineer  and  Mr.  Charles  E.  Hayw'ood,  District 
Construction  Engineer;  conferred  with  Mr.  P.  G.  Beck  and 
his  staff,  concerning  the  general  f:-atures  to  be  considered 
in  design  and  construction  of  this  project.  TTiis  was  the 
first  of  several  conferences.  Mr.  Beck  included  not  only 
the  project  personnel  present  at  the  administrative  and 
policy  conferences,  but  also  members  of  his  staff  charged 
with  the  development  of  plans,  farm  management,  agriculture 
development,  homo  management,  cooperative  and  operating  ac- 
tivities in  these  conferences. 

The  senior  staff  personnel,  during  the  initial  conference, 
made  a completu  tour  of  the  project,  visiting  tentative 
fami  unit  locations;  making  studies  of  the  roads  and  drain- 
age; analyzing  present  and  future  farm  building  needs;  and 
discussing  the  civil  cngiaGcring  and  Soil  Conservation  re- 
ports concerning  climatic  and  topographical  conditions,  ef- 
fecting construction  in  this  area.  The  tentative  plans  of 
the  management  personnel,  concerning  the  standards  of  living 
conditions,  sanita.ry  facilities,  farm  activities,  equipment, 
etc.,  and  including  such  definite  and  typical  items  of  mutual 
concern  as  the  numiber  of  fa.rrnstead  units,  family  selection 
statistics,  size  of  house,  barn,  outbuildings,  la.yout  of 
farms  as  to  crops,  gardens,  barn  lots,  farmstead  plots,  etc., 
were  most  carefully  considered. 

The  District  Engineer  directed  that  eacli  of  his  division  heads 
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should  spend  some  tii.10  in  further  dete^iled  research  on  the 
ground  and  in  conference  with  the  technical  heads  of  the 
Management  Division  to  clarify,  in  their  own  minds,  the 
physical,  social,  economic  and  agricultural  aspects  of  the 
probloius  which  \/ould  bo  essential  for  their  guidonice  in  the 
design  and  construction  activities  involved.  He  directed 
that  a more  detailed  tec’niicc.1  survey  of  tlie  roads,  railroc.d 
sidings,  existing  buildings,  power,  wo.ter  a.nd  sanitary  fa- 
cilities available  for  construction  activities  be  made.  I'o 
directed  that  the  group  should  assemble  in  his  office  at 
Indianapolis,  prepared  to  go  into  tlie  preliminary  discus- 
sions, essentio.l  for  dctoriaining  direction  and  scope  of 
planning?  the  selection  and  assigni.xnt  of  personnel;  and 
the  preparation  of  basic  time  and  control  schedules. 

The  District  Engineer  and  his  staff,  in  conference  with 
Mr.  P.  K.  Bock  and  his  staff,  assembled  in  the  District 
Engineer’s  Office  at  IndieLiiapolis  late  in  iiovember,  for 
this  more  complete  discussion  ar:d  analysis  of  the  problem, 
preparatory  to  the  development  of  the  essential  designs 
and  the  determining  of  the  development  program.  The  Dist- 
rict Engineer  pointed  out  tha.t  it  was  the  function  of  Hr. 
Beck  and  his  staff  to  a.rrivo  at  bread  determinations  of 
"WAT"  they  desired  to  bo  done  W’ithin  the  limits  imposed 
by  the  general  policy  conference.  Thtit  conference  had 
definitely  imposed  certain  limits  of  "WI-IEIi"  the  work  was 
to  be  performed.  The  function  of  the  District  Engineer 
and  his  staff,  after  securing  and  oaialyzing  this  data,  was 
concerned  with  the  "liOW"  of  technical  design,  and  after 
approval,  the  building  of  structures  conforming  to  those 
approved  design  plans. 

The  first  problem  taken  up  dealt  with  the  cost  ceiling  of 
$2500.  per  farmstead  unit.  Coiisidering  the  use  demands 
of  eachi  structure  within  the  farmstccid  unit,  a preliminary 


budget  was  prepared. 

1 — 1 

i — 1 

Q 

1 

rH 

p 40.00 

2 - Privy 

60.00 

3 - House 

1300.00 

4 - Barn 

600.00 

5 - Farmyard  Fence  A Access  Rd. 

100.00 

6 - Food  Storage 

150.00 

7 - Contingent 

250.00 

$2500.00 

The  District  Architect  vxlS  directed  to  control  tlie  design 
of  those  structures,  in  conference  v;ith  the  Construction 
Engineer,  so  that  each  itcni  could  bo  built  by  force  account 
methods  v/itliin  this  budget. 
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The  second  major  problem  concerned  the  question  of  tract 
subdivision  and  layout.  As  a result  of  discussion,  the 
District  Engineer  directed  that  the  District  Civil  Engin- 
eer should  complete  the  boundary  survey  and  prepare  im- 
mediately a tentative  tract  subdivision  that  would  assist 
the  farm  management  personnel  in  determining  the  size  and 
location  of  farustce.d  units.  lie  directed  that  all  exist- 
ing natural  boundaries,  railroads,  levees,  etc.,  would  be 
utilized  in  this  subdivision  said  that  existing  roads  v/ould 
be  utilized  so  far  as  possible  in  determining  farmstead 
location. 

The  Land  Planning  Engineers  of  the  District  Civil  Engineer's 
Staff,  and  the  on-site  civil  engineering  personnel,  would 
be  faced  v/ith  dual  problem  of  completing  this  survey  and 
subdivision  work  and  of  conditioning  the  roods  sufficiently 
for  construction  purposes.  It  was  directed  that  they  would 
clear  this  activity  sufficiently  to  enable  them  to  under- 
take the  location  of  farmsteads  and  the  staking  out  of  build 
ing  sites  in  advance  of  construction  needs.  Agreements  v/ere 
reached  that  the  farm  management  personnel  would  cooperate 
in  all  of  these  activities.  The  District  Engineer  directed 
that  as  soon  as  time  and  personnel  were  availa.ble,  studies 
would  be  undertaken,  in  conjunction  with  farm  management 
personnel,  to  correct  obvious  drainage  problems,  so  far  as 
might  be  possible. 

The  third  major  problem  considered  the  preliminary  report 
of  the  labor  situsheion,  including  an  analysis  of  the  avail- 
ability of  prospective  homesteaders  for  construction  labor. 
The  Construction  Engineer  was  directed  to  undertake  more 
detailed  investigations  along  this  line  inuiediately . 

The  fourth  problem  concerned  t’:e  possibility  of  utilizing 
existing  rail  facilities,  in  tlie  center  of  the  project,  for 
the  establisliment  of  a plant  for  construction  purposes. 

The  District  Engineer  pointed  out  that  this  might  solve  some 
of  the  problems  that  were  apparent  in  this  particular  oper- 
ation, such  as  the  lack  of  skilled  labor'  the  almost  im- 
passable conditions  of  some  of  the  roads r and  the  expect- 
ancy of  rainy  v/eather  thcit  v/ould  interfere  with  construc- 
tion activities.  The  District  Engineer  pointed  out  that 
certain  features  of  the  design  activities  would  be  deter- 
mined by  a decision  regarding  the  method  of  field  construc- 
tion to  be  utilized. 

The  fifth  problem  considered  was  the  quantity  of  new  and 
repair  work  involved.  The  District  Engineer  directed  that 
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the  Construction  Engineer , assisted  by  the  District  Archi- 
tect, sliould  make  a careful  survey  of  all  existing  buildings 
and  determine  which  buildings,  if  any,  wore  suitable  for  re- 
modeling and  repair.  This  was  essential  before  a detailed 
schedule  of  quantities  of  structures  could  be  worked  out. 

The  sixth  problem  involved  the  study  of  the  time  limitations 
imposed  by  the  policy  personnel.  As  a result  of  this  study 
it  was  decided  that  initial  designs  \.'-ould  be  undertaken  on 
or  before  December  1st,  v/ould  bo  estimated  for  cost,  and 
scl’.odulod  for  discussion  by  the  personnel  involved  on  or 
about  the  20th  of  December,  The  District  Engineer  directed 
that  the  farm  managoinent  personnel  should  enter  this  dis- 
cussion to  study  the  use  demands  and  how  the  design  conforraed 
to  the  general  specifications  that  had  been  outlined  by  thera. 
The  construction  personnel  should  enter  this  discussion  from 
a standpoint  of  cost  a.nd  engineering  operations  essential 
within  the  time  limit.  The  Civil  Engineering  personnel  would 
enter  this  discussion  because  of  the  necessity  of  their  co- 
operation in  working  cut  coordina.tcd  time  schedules  for  fu- 
ture operations. 

Those  general  directive  decisions,  having  boon  reached,  and 
definite  instructions  having  been  issued  by  the  District 
Engineer,  he  then  discussed  the  problem  cf  personnel  assign- 
ment. As  a result  of  this  discussion  it  was  decided  that 
only  experienced  personnel  would  be  assigned  to  this  opera- 
tion. It  was  furtlicr  decided  that,  duo  to  the  timo  element 
and  the  pcculicvr  difficulties  attendant  upen  those  operations, 
this  personnel  should  bo  most  carefully  selected.  Personnel 
engaged  in  work  within  the  district,  which  comprises  twelve 
Forth  Central  States,  \7er0  carefully  considered. 

The-  District  Engineer  directed  that  hr.  Fedved,  District 
Architect,  should  assign  the  following  personnel  to  this 
v/ork.  For  the  design  cf  the  house  Mr.  ¥illiaim  Jones;  for 
the  design  of  the  barn  Mr.  H.  P.  Twitchell;  that  Messrs. 
Richard  h'indisch  and  John  G.  Chapman  would  be  detailed  to 
assist  in  the  preparation  of  plans.  That  the  plan  of  the 
food  storage  would  bo  left  in  abeyance,  for  the  time  being, 
until  further  investigation  had  b’^cn  made  on  this  subject 
by  the  District  Architect  and  the  Ccnstruction  Engineer. 

That  the  cucstion  of  preparing  plans  for  repairing  and  re- 
modeling of  existing  structures  or  of  any  special  structures, 
such  as  store  buildings,  etc.,  v/ould  not  b'-,  undertahen  until 
after  the  basic  design  plans  were  at  least  in  the  approved 
form. 

The  District  Engineer  directed  that  Mr.  Henry  C.  Cassell, 
District  Civil  Engineer,  should  assign  Mr.  Carnci'’  E.  h'yrick 
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as  Civil  En:^incGr  i:i  charge-  cf  eperatiens  on  tliis  project, 
to  rciaain  oa-sitc  tlirouj^heut  the  construction  period:  L'r. 
Albert  Seeboth  as  Office  Engineer,  to  romain  only  as  long 
as  neodod;  one  experienced  engineoring  field  party  and  one 
engineering  draftsman  for  on-site  work  througlicut  the  con- 
struction poriodf  a.dditicnal  field  party,  computing,  and 
drafting  personnel . necessary  during  initial  v/ork. 

Mr.  Cassell  wa.s  further  dire.ctod  to  assign  Mr.  Stanley 
Brewster  to  this  project  as  Land  Planning  Engineer,  with, 
such  drafting  assistants  and  field  assistants  as  might  bo 
necessary.  Ee  was  further  directed  that  co.rcful  attention 
should  bo  paid  tc  the  i.istallaxicii  cf  proper  \/atcr  supply 
facilities  and  peimping  oguipment.  He  was  directed  to  util- 
ize the  services  of  tkie  District  Hydraulic  Engineer,  Mr. 

Paul  Rossell,  for  tl:e  purpose  of  leaking  this  survey:  and, 
after  it  had  been  couipleted  for  advising  on  drainage  prob- 
lems incident  to  this  work.  Th.e  specific  problem  of  de- 
signing a proper  water  supply  system  was  directed  to  be 
assigned  to  Mr.  Arxhur  Kinkade. 

The  District  Engineer  directed  Mr.  Chas.  E.  Haywood,  Dist- 
rict Construction  Engineer,  to  assign  Mr.  liorlin  S.  Layton 
as  Resident  Construction  Engineer.  Mr.  Layton  was  coraplot- 
ing  tlie  construction  of  the  Osage  Farm  Project  Eea.r  Seo.alia, 
Missouri.  Mr.  Arthur  DeVriendt,  who  wa.s  completing  work  as 
Administrative  Assistant  to  the  Construction  Engineer  in 
charge  of  the  Red  River  Farms  Project,  Fargo,  North  Dakota, 
was  selected  to  be  I'r.  La.yton's  administrative  assistant, 
or.  Clerk  of  the  \7orks.  I,Ir.  Richard  Y.  Kennard,  of  Mr. 
Haywood's  estimating  staff,  was  assigned  as  material  es- 
timator on  Mr.  Layton's  staff.  Mr.  Frank  Fisher,  Resident 
Engineer  Inspector,  \/ho  kiad  completed  a tour  of  duty  at  the 
Red  River  Farms  Project,  Fe.rgo,  North  Dakota,  and  was,  at 
that  time,  on  duty  at  the  Greendale  Farms  Project  near 
Milwaukee,  ?/isconsin,  v/as  assigned  as  Senior  Resident  En- 
gineer Insy.ector.  Mr.  James  Garland,  having  just  completed 
work  as  Resident  Engineer  Inspector  in  Tennessee,  was  as- 
signed as  assistant  to  Mr.  Fisher. 

It  \/as  impossible  to  do  more  than  outline  a general  program 
at  this  time.  A careful  analysis  of  the  time  element  involved 
in  these  operations,  v/as  made,  and  a tentative  program  ar- 
rived at  by  v/orking  beckvard  from  th.e  completion  date  of 
June  30th,  1938.  The  District  Engineer  directed  that  designs 
be  started  not  later  than  December  1st,  and  bo  completed  so 
that  construction  could  be  organized  and  reach  a maximum 
production  of  two  completed  units  per  day  by  Ma.rch  l5j  1938. 
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Considerable  discussion  was  devotee,  at  this  tii.ie,  to  tlie 
obvious  confusion  that  v/ould  occur,  duo  to  the  improbability 
of  certa.in  functions  of  en^inccrinj^  work  being  completed 
prior  to  the  coinuencing  of  other  functions  dependent  upon 
their  completion.  So  far  as  possible,  thicse  expected  dif- 
ficulties wei-e  anticipated,  discussed,  and  provisions  made 
for  arriving  at  a detailed  program  and  time  schedule  based 
upon  designs,  ^stiiiiated  and  reduced  to  man,  material  and 
equipment  hours,  at  tlie  earliest  possible  date. 

It  was  decided  at  this  meeting  tho.t  decisions  concerning 
locations  of  on-site  offices,  v/arohouse  facilities,  facili- 
tating plant  ostciblisliment , etc.,  and  decisions  concerning 
needed  equipment  and  supplies  that  would  have  to  be  moved 
to  this  project  fi^om  other  projects,  v;ould  be  reached  at 
the  oa.rlicst  possible  date.  Iho  necessity  of  close  coop- 
eration of  all  elements  of  the  District  Engineer's  staff, 
in  the  initio.l  stages  of  this  operation,  was  poiiitcd  out 
and  was  recognized  by  all  present.  These  general  conditions 
having  boon  disposed  of,  a more  detailed  discussion  of  the 
results  of  tlic  on-sitc  surveys  and  the  conference  v/ith  man- 
c.gomont  personnel  v/as  entered  into. 

The  first  item  concerned  the  condition  of  the  existing 
structures.  T:;e  liousos  wore  generally  poorly  constructed 
and  inadc'us.to  for  living  conditions.  The  existing  houses 
wore  small  one-story  buildings  constructed  on  concrete  pier 
bases.  Girders  and  jOists  •'j/ero  not  ade  ,ua.tc  for  the  loads; 
floors  v/oro  single  rough  boards  \.dth  opon  cracks;  walls  were 
of  single  board  construction  without  studs'  and  the  exterior 
v/as  either  vortical  boards  and  battens  or  drop  siding.  Ceil- 
ings and  roofs  were  sagging,  and  seldom  \;oauhcrti^ht . Porches 
wore  rotted  and  sagging  witli  floor  boards  broken  and  missing. 
\Vindo\.s  and  doors  wore  broken,  stuffed  with  ru.gs  and  sacking, 
and  without  screens,  llicso  houses  wure  of  little  value  in 
an  arua  where  the  ba.rc  necessity  of  living  demanded  that  the 
house  keep  out  wind,  dust,  rain,  flies,  sno\;  and  slcut. 

House  plans  wore  of  one  or  two  bedrooms  with  a kitchen.  Some 
houses  had  only  one  rcoiu  for  both  kitchen  and  sleeping  ser- 
vice. It  was  impossible  to  repair  those  houses  for  use  in 
a program  of  even  minimui..  standards  of  decency  and  sanitation. 

PLATS  2 

The  existing  water  supply  consisted  of  open  top  pitcher 
piunps  and  shallow;  driven  wells.  There  v/as  no  protection 
to  prevent  bacturial  contamination.  These  wells  were  gen- 
erally in  farmysLrds  for  convenic  .ee  or  inmiodiatoly  s.djacont 
roar  doors  of  hou.ses.  How  ccaiipmont  and  now  wells  v;cro  an 
obvious  necessity,  oven  ixi  cases  v/herc  existing  building 
sites  wore  used. 
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There  existed  various  buildings  that  served  the  purpose  of 
privivjs.  Tlicsc  buildings  could  not  be  ropairod;  uust  be 
torn  down  and  burned-  and  t]ie  privy  pits  filled  in.  The 
District  Engineer  dircctL,d  that  a sa.iitary  privy  'v.dth  cen- 
cr.de  base  and  idsor  designed  by  the  Lliesouri  State  Bos.rd 
of  Jxalth  and  extensively  built  by  V/.P.A.,  would  be  used. 
Co*.jplote  designs,  lists  of  i. material,  and  the  ccncietc  riser 
and  platfcrui  forms  could  be  borrouax.  from  the  loce.l  V.'.P.A. 
office . 

PLATE  3 

There  v/crc  very  f^\/  salvageable  outbuildings  ot’ior  tlian 
several  ba.rns . A fev/  bu.rns  \.M,rc  in  fairly  good  condition 
and  could  be  rei-odolod.  One  large,  barn  could  be  repaired 
for  use  of  the  fo.rm  iimuiagcr.  All  outbuildings  r-.,»aGdclcd 
or  repaired,  would  need  new  mud  sills  and  regrading  for 
proper  drainage.  Fencing  wae  in  ei  very  bad  state  and  in 
isost  CO.SCS  should  be  coi.goletcly  replaced  and  rearranged 
to  fit  any  farmyard  plan. 

The,  cotton  gin,  warehouses  and  existing  buildings  connected 
with  the  gin  would  have  to  be  repaired.  It  was  ciucstionablc 
if  the  stor-v.  could  be  repaired  or  rcsiodelod  as  cheaply  as  a 
no\7  structure  could  bo  built.  No  structure  appeared  suit- 
able to  bo  remodeled  for  a shiop  or  project  office. 

The  survey  of  existing  roads  indicated  tha.t  all  needed 
regradin^,  draining  and  surfaciiig.  Sovcro.l  new  stretches 
of  roads  must  bo  built  in  order  to  gut  the  best  use  of  the 
land . 

The  District  En^^inecr  decidud  to  move  all  necessary  parties 
and  facilities  to  the  project  site  as  soon  as  the  prelimin- 
ary slate!)  designs  had  been  prepared,  estimated,  and  anal- 
yzed, cuid  discussed,  ho  directed  tliat  a planning  and  con- 
struction office  bo  set  up  on  tlic  gin  property,  for  the 
purpose  of  completing  prcliminai-y  and  final  plans  and  cs- 
tieiatf-'S,  as  soon  after  tlic  Ghrictmrc  Holidays  as  possible. 

These  pruliminary  dct£iiled  conf  orences , loading  to  the  ini- 
tial on-site  operations  and  the  preliminary  design  operations, 
fully  occupied  the-  tiiio  of  the  District  Engin-.  cr  o.nd  hie  staff 
during  the  reiaaind-r  of  1937« 

The  District  Civil  Engineer  started  field  \;ork  ikimediatc ly 
folloi.in^  this  executive  conference.  He  pushed  tlio  coisplction 
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of  the  boundary  survey  started  correction  and  computation 
of  the  same  for  the  registration  of  tl:e  land.  He  prepared 
tentative  project  maps  to  enable  the  development  of  sub- 
division plans.  His  land  planning  engineer  was  placed  in 
immediate  contact  with  the  construction  engineer  on-site 
and  the  farai  management  personiiel  in  order  to  make  this 
preliminary  subdivision  as  ra/pidly  as  possible.  It  was 
necessary  that  this  type  of  work  should  proceed  imruediatcly 
and  simultaneously  in  order  to  meet  a strict  construction 
scliedule . 


The  District  Engineer  held  a special 
District  Arcliitect  and  the  personnel 
toctural  and  engineering  design.  Ke 
definite  policy  to  guide  them  in  the 
and  engineering  facilities  (well  and 
this  project. 


conference  with  the 
8.S signed  to  archi- 
cutlincd  to  them  a 
design  of  structures 
water  supplies),  for 


He  directed  tliat  the  first  essential  in  the  design  of  these 
farm  homes  at  Southeast  iiissouri  must  be  to  provide  a pure, 
adequate  and  S8.tisfactcry  water  supply,  and  safe  and  satis- 
factory sanitary  arrangements  for  persons  and  animals. 


Secondly,  that  all  of  the  structures  on  those  farm  homes 
must  be  structurally  sound.  The  forty  year  amortization 
plan  made  this  a prime  necessity.  This  was  also  a.n  item 
of  major  importance  to  be  considered  in  design,  as  recur- 
ring repairs  and  iiiaintenar.ee  expenses  were  to  be  avoided. 

The  third  element  that  should  be  ca.refully  considered  in 
the  design  of  oacl:  structure  on  those  farmsteads  v/as  to 
make  them  v/ater-tight  and  f ire-resistenit . Tlie  security 
of  living  and  success  of  farm  operations  wore  directly 
dependent  on  these  important  and  vital  fe.ctors. 

The  fourth  element  that  should  be  considered  in  the  design 
of  structures  for  those  farm  homes,  was  to  provide  maximum 
utilities  for  oach  structure.  The  rigid  restrictions  of 
budget  control  made  it  especially  importa.nt  unr.t  for  eo.ch  ' 
unit  of  cost,  the  utmost  ve.lue  to  the  usability  and  comfort 
for  the  farm  family  and  the  maximum  assistance  to  the  agri- 
cultural operations,  which  would  provide  essential  income, 
must  be  secured. 

The  fifth  essential  tliat  was  to  be  observed  in  the  design 
of  structures  for  these  farm  Iicmos  was  to  make  them  as  at- 
tractive as  possible.  He  pointed  out  that  careful  planning 
was  nocGEsary  to  secure  attractive  architecture  and  sensible 
arra.ngement  of  buildings,  o.nd  that  plans  cuncorning  painting 
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and  Icandscaping  of  iho  buildings,  should  be  considered.  He 
pointed  out  that  these  items  would  add  a little  to  the  cost 
but  would  go  far  in  rua.king  these  homos  more  pleas:_nt  for 
living  and  working  and  tli8.t  an  attractive  appearance  of 
each  fanustcad  would  be  a great  asset  to  that  community 
and  a real  factor  in  deteriuining  the  value  of  the  farm. 

The  District  Engineer  directed  that  within  the  limits  im- 
posed by  the  tento.tive  budget  to  govern  the  design  of  each 
structure,  if  variations  v/ere  necessary,  tliey  should  be 
made  in  tlie  order  of  importance  established  by  those  five 
mo.jor  points  controlling  the  design  of  a successful  farm 
home . 
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CIVIL  ENGIMEERIMC- 


The  basic  data  concerninr;  this  area  of  land  had  to  be  con- 
sidered by  the  Civil  En;^ineeriri^  personnel,  the  factual 
date  centained  i . the  repert  from  the  Soil  Conservaticn 
Service,  is  therefore  included  in  tliis  first  technical  por- 
tion L'f  the  rept.rt. 

The  first  \jork  of  the  Civil  Lngineers  was  to  prepare  a 
boundary  survey  necossary  for  title  clearance.  As  soon 
as  cpti..ns  had  been  taken  n the  seventijen  (17)  original 
tracus  coLi.  csing  the  project  of  Southeast  hissouri  Farms 
surveys  weie  instigated  vhicl.  i‘cn-od  the  ba.sis  .f  all  fu- 
ture planning  the  prcject. 

The  first  of  these  surveys  was  an  individua.1  land  survey 
of  each  tract  under  op  tion  tc  deterioine  any  irregularities 
in  title  or  nUi.iber  of  acres  described  in  the  deed.  The 
criginal  deed  descriptii.  n indicated  a t;.tal  of  6,7^4-  acres, 
while  planiiueter  data  frem  field  surveys  indicated  an  ap- 
prenimato  total  of  6,795  acres.  A finsil  closed  boundary 
survey  was  'made  tc  deten.dno  dciinitely  the  exact  descrip- 
tion, location,  and  area  of  those  tracts.  For  a basis  of 
coL;p8.riscn  with  the  above  figures,  tlio  final  closed  bound- 
ary s'urvc'y  indicated  a total  on  approxiuiately  6,720  acres. 

One  o'f  tj.e  m-st  iiuportant  fee^turec  of  tl;e  preparation  of 
boundary  surveys  f c r title  clearance,  was  a study  of  the 
County  survey  rocerds.  The  original  land  surveys  of  the 
area  made  a nuii.ber  years  ago,  ccnsoqucivtly  valuoiblo  in- 
formation concorning  secti’^n,  corners,  boundaries,  rights 
of  way,  etc.  The  exomiinaticn  , f County  Survey  Records  wero 
iiiado  at  the  Co'unty  Seat  in  hew  Ladrid,  Nov/  Liadi’id  County, 
i'issouri.  Fracoically  all  of  the  section  corners  were  ob- 
literated r lost  and  hia.d  to  bo  ro-establishcd  fiui..  such 
information  as  was  available  i:.*  th.e  Crouity  Rec^'rds.  Cer- 
tain Railroad  surveys  wore  of  groat  as  istoL.  cc  in  this 
v/Lrk.  Uhen  this  inf on.^ation  had  bcon  c lloctcd  and  the 
seexion  corners  ru-established , it  was  pcssiblc  to  oiuke  a 
closed  boundary  survey  acc  rding  to  tho;  rules  and  regula- 
tions la.id  dv  wn  by  t'.io  United  Ctatcs  Land  Office. 

This  clo'Scd  boundary  survey  mas  made  v,it}_  two  o.-bjectE  in 
mind!  FIRST  - tc  provide  an  accurx.tc  cl. .sod  survey  icr 
titlc  investigation  on')d  deed  description  of  acreage,  etc.; 
and,  SECOi-TO.Y  - t-  correlate:  each  tract  survey  with  tho 
surveys  : i adjacent  ti-acts  o.s  bo.sis  for  future  subdiv- 
isi:.  n of  tiic  projoct  into  vo.ri.  us  oc  .ri '.mic  units. 
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En^inoers  of  the  Seal  CLnsorvation  Service  i/iade  a ccuiplotc 
survey  cf  t^^pegraphy  c.nd  soils  to  dotcruinc  future  lo_nd 
use.  This  survoy  furnisiiod  a physical  as  well  as  a chcLii- 
cal  land  invent,  ry.  The  physicc.l  land  iiivent..ry  was  in™ 
dicated  by  a soil  map  cf  each  tract  ';/hicl‘  differentiated 
the  individual  soil  typos  according  t'  the  systcui  cf  classi 
ficati'.n  used  by  the  Buroeai  of  Choiaistry  and  Soils,  and 
sliowed  the  approxioiato  location  and  extent  of  each  type. 

The  chemical  tests  indicoLted  t!:e  relative  ojuo Lints  of  v;ori- 
ous  plaait  food  elements  that  are  ave.ilable  for  plant  pro- 
duction. These  chemical  tests,  together  wdth  the  known 
physical  characteristics  of  each;  t^/pe,  make  it  possible  to 
interpret  possible  land  use  adaptations.  These  tests  were 
conducted  not  only  on  the  basis  of  surface  types  but  alco 
included  the  sub-soil  types  und'  rlying  each  of  the  trc.cts. 

This  information  was  studied  wdth  thiC  physical  elevation 
of  the'  are.as  and  t.’ie  .known  vrater  tc.blc  eleva.tions,  to  o.s- 
sist  in  Is.ying  out  the  drc.inage  system  for  the  area.  The 
copy  of  this  report  of  the  Soil  Conservation  Survey  is 
a.vailable  in  th:0  idles  of  t:ic  Region::..!  Director  of  Region 
III,  Farm  Security  Adi.iinist ration,  Indianapolis,  Indiana. 

The  GGCond  major  problem  w'as  to  make  a subdivision  plan, 
essential  before  construction  and  oporo.ting  planning  for 
this  project  could  be  intelligvjntly  undertaken.  This 
preliminary  subdivision  plan  was  drawai  based  on  the  tract 
bound:iry  surveys  and  the  Soil  Conservation  Survey.  The 
various  influences  of  the  physical  and  cl.omical  descrip- 
tions of  the  area  including  positions  of  roads,  draino-ge 
ditches,  swruiips,  Rs.ilroad,  cdc.,  v/ere  coordinwted  by  the 
Land  Planning  Engineers  and  the  prclimino.ry  subdivision 
was  gradually  evolved  by  cooperr.tion  i.dth  the  Farm  Man- 
agement and  Homo  i.ianagcwient  I.ombcrs  of  Mr.  Beck's  Staff. 

The  work  of  actual  subdivision  survey  from  iinal  subdiv- 
ision pl--..ns  was  c.arried  out  progressively  in  conjunction 
with  the  work  of  the  Land  Planning  Engineers  and  the  Con- 
struction Engineers,  and  was  c.ercfully  coordinated  to  the 
original  construction  time  schedule,,  approved  by  the  Dist- 
rict Engineer. 

Certain  changes  became  necessary  to  the  preliminary  sub- 
divisioix  as  the  boundary  survey  coordinated  the  varioeis 
tra.cts  with  eacli  other  and  with  the  nature.!  bound8.ries, 
roads,  levees,  drainage  ditches,  etc.  These  changes  v/ere 
incorporated  in  tlie  fii.al  plans  before  unit  boundaries 
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and  corners  could  be  definitely  set.  They  involved  slight 
adjustiaents  of  areas  to  conforia  to  slight  variations  of 
soil  and  topography. 

PLATE  5 


The  third  item  that  the  Civil  Engineers  were  concerned  v/ith 
v/as  the  condition  of  the  roads.  In  order  to  put  these 
roads  in  shape  for  heavy  use  during  the  construction  per- 
iod, immediate  actioii  v/as  necessary.  The  flat  topograpliy 
and  poor  drainage  of  tlie  project  area.,  made  development 
dependent  upon  good  roads.  A road  building  and  improvement 
progrcxa  v/as  C3.rried  out  in  conjunction  v/ith  the  County  Road 
CoLimission  and  the  'forks  Progress  Administration.  The 
County  Rocd  from  the  principal  oast  and  v/est  graveled  road 
connecting  th.e  project  v/ith  Fahrenburg  v/as  relocated  a 
half  mile  to  the  v/est  a.long  a ridge.  The  "Brush  Prairie" 
road  Forth  of  LaForge  was  relocated  card  completely  rebuilt. 
Sever.vl  fills  \/ere  made  across  s\v:u;goy  areas  v/hich  were  im- 
passable during  v/ot  seasons.  Lntro.nce  roads  \/ore  built  to 
serve  units  not  accessible  otherwise  and  many  of  the  others 
regraded  and  the  ditches  cleaiied  for  better  drainage. 

The  fourth  major  feature  of  the  Civil  Engineering  a.ctivities 
was  concerned  v/ith  the  drainage  of  the  a.rea.  The  arecv  of 
the  project  forms  ;,;art  of  the  Southern  extremity  of  what  is 
knovai  as  the  "Cikeston  Richie".  The  elevations  vary  from 
290  feet  to  31f  feet  above  sea  level  v/ith  the  a.vorage  about 
300  feet.  The  land  surface  is  nearly  level  to  slightly  un- 
dulo.ting,  v/ith  many  sliallow  doprossions  and  small  ridges 
varying  frora  a.  few  inches  to  ton  foot  in  height  aiDpec.ring 
throughout  and  extending  goncro.lly  in  vV  north  and  south  dir- 
eexion.  These  differences  in  oloveation,  together  v/ith  the 
textural  differences  of  soils  account  for  the  wide  variation 
in  the  drainage  of  the  area. 

PLATE  6 

The  Fahrenburg  Levee,  the  third  of  a scries  extending  in- 
la.nd  from  tim  I'ississippi  River,  oliiainatcs  most  of  the  pos- 
sibility of  floods  fro;..  tlie  river,  although  heavy  rains  dur- 
ing tlzc  spring  season  often  inu/:.dv.tos  the  lov.cr  areas.  Since 
the  fall  or  slope  is  to  the  southern  e.reas  and  is  mucli  loss 
in  tlio  lowlands  than  in  th^  northern  areas,  the  water  docs 
not  flow  out  as  ro.pidly  as  it  enters  and  overflow  is  the  re- 
sult. Excess  water  occasionally  stands  0::  those  lov/  lying 
southern  areas  for  ds.ys  a.t  a tiiao,  constituting  s.  major  hco.ltli 
fc.ctor,  besides  ruining  crops.  The  average  anniual  precipi- 
tation is  about  forty-two-  inches  wh-ich  is  fairly  v/ell  distributed 
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throughout  the  ycc.r  v/itu-  the  hor.viest  rciinir.il  occurring 
in  the  spring  and  suinriicr.  Iho  extent  of  the  drainage  prob- 
lem is  brought  out  by  the  fact  that  seventy  percent  of  the 
land  in  Southeast  ilisscuri  is  now  \/itr.in  orgajfLzed  drain- 
age districts., 

The  soutliern  part  of  the  project  area  lies  in  v.iiat  is  knovrn 
as  the  "dog  run"  drainage  ditch  area,  embracing  approxi- 
mately 1700  acres  of  land,  i'his  drainage  district  was  or- 
ganized in  I69S.  A main  ditcii  v/as  constructed  from  LaForge 
south  to  the  i'ississippi  River.  Several  small  laterals, 
which  drain  into  the  main  ditch  \;ere  constructed  by  private 
land-owners.  These  ditches  h.ad  received  little  or  no  main- 
tenance for  a number  of  yea.rs  and  \/ere  partly  filled  with 
silt,  blocked  by  brush,  and  did  not  function  properly. 

During  construction  a field  survey  was  made  of  the  drainage 
problem  and  plans  were  made  to  rejuvenate  the  old  drainage 
system  and  to  extend  the  main  drainage  ditch  Forthiwest 
across  the  "Crush-Prairie"  road  t’r.rough  the  iiort’n/est  por- 
tion of  tlie  project  to  "Foxhall  Lane",  the  Horthern  bound- 
ary. Flans  \.ere  also  made  for  several  laterals  to  drain 
pockets  which  had  no  outlets.  The  actual  \/ork  of  construc- 
tion and  repair  on  these  dixches  v/as  started  early  in  the 
spring  of  1936*  The  existing  s\.amp  conditions  were  recog- 
nized by  the  Sta.te  Board  of  Health  as  a serious  threat  to 
the  health  of  thie  conmiunity  and  a "Malaria  Control  project 
v;as  initiated  to  do  this  work  under  the  Torks  Progress  Ad- 
ministration. The  Farm  Security  Administration  furnished 
engineering  survey  plans  and  supervision  of  the  work.  All 
labor  and  incidontal  small  tools  \/culd  be  furnished  by  the 
local  \7.P.A. 

The  brush  was  cleared  out  of  the  main  ditch  from  LaForge 
south  to  the  Mississippi  River,  the  mud  and  silt  roiooved, 
and  the  bottom  of  the  ditch  widened  to  eight  feet.  When 
the  work  on  the  main  ditch  was  completed  the  laterals  wore 
cleaned  and  made  serviceable.  The  extension  of  the  main 
ditch  to  I'oxh.all  Lane  ws.s  coLii..onced  but  we.s  stopped  by  a 
court  injunction  obta.inod  by  tlie  landowners  living  to  the 
south  of  the  project.  This  in^; unction  stopped  all  further 
construction  v/ork  on  the  ditches  to  prevent  any  more  water 
thaui  had  boon  previously  eiaptiod  into  the  me.in  ditch  from 
being  drained  down  upon  them.  Luring  the  poriodc  of  high- 
flood  waters  iii  the  i.mssissippi  River,  tlic  flood  gates  of 
the  culvert  througli  the  levee  \/hich  empties  the  water  from 
the  drainage  ditc’ics  into  the  river  are  closed.  Later  com- 
ing dov/n  the  ditch  after  the  ga.tce  arc  closed  forms  a lake 
and  sjarcads  over  the  land  next  to  the  Icvcc.  There  have 
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been  several  efforts  to  reorganize  tic  \7h0lc  drainage  dist- 
rict and  install  pumps  to  lift  this  water  ovur  the  levee 
during  periods  of  flood,  but  those  efforts  ii3.v^  failed.  The 
landowners  near  thu  levee,  do  not  \;ant  tiic  draino.gc  system 
enlarged  as  it  would  lacan  that  more  of  their  land  would  be 
under  \vat.,r  whioa  the  flood  go.tes  are  closed. 

PLATE  7 

The  fifth  major  Civil  Engineering  activity  coiisistL^ci  of 
farmstcaa  layouts.  Tills  v/ork  was  carried  out  in  very  closi.- 
cooperation  with  tl:..  Land  Plannin^  section  of  the  En^^incor- 
ing  Division.  It  involved  mo.ny  problems  which  arc  covered 
in  the  report  of  the  activiti^-S  of  the  Lind  Planning  Engin- 
eers and  arc  not  repeated  !iorc. 

As  soon  as  all  tract  boundary  surveys  wore  completed  and 
as  computations  of  unit  corners  and  unit  boundaries  were 
completed,  a crew  wa.s  put  into  th<-  field  to  establish  the 
units.  The  Land  Planning  Engineer  chechod  all  applications 
of  typical  unit  plans  and  made  such  adjustments  as  v/crc 
necessary.  In  a^  few  eases  spccia.1  plans  were  made  to  as- 
sure to  each  farmstead  building  group  a.  dry  location  and 
a convenient,  functional  ple.n. 

All  buildings  were  st-'ked  out.  In  ord'^r  to  expedite  the 
v/ork  of  the  construe  i-ion  engineers  all  ba.tter  boa.rds  and 
foundation  elevations  v.ere  set  by  the  Civil  Engineers. 

This  work  v/as  ca.rcfully  dovetailed  v/ith  all  other  engin- 
eering v/ork  in  order  that  construction  sitos  would  be 
ready  considerably  ahea.d  of  erection  cr-.v/s.  It  was  ne- 
cessary in  many  instances  to  construct  th^,.  culverts  for 
farm  drives  before  the  heav’g  trucks  wore  able  to  enter  the 
unit  for  unloa.ding  luaterialc  for  the  buildings.  The  farm 
drives  were  cut,  gra.dLd  and  graveled  later  as  the  trucks 
v/ould  iiave  ruined  them.  Bn,rn  lot  fencing  wa.s  laid  out 
according  to  the  Unit  Plans  prepared  by  the  Land  Planning 
Engineers.  The  construction  of  the  fences  axid  ha.nging  of 
gates  was  supervised  by  the  Civil  Engineers. 

The.  Civil  Engiiie.cring  work  involved  in  the  construction 
of  the  Southeast  i'issiouri  Project  included  practically  a.ll 
of  the  normal  activities  of  the  Civil  Engineers  in  farm- 
stead construction  for  the  Farm  Security  Administration. 
Spccia.lizcd  engine',. ring  such  as  land  erosion  control,  ir- 
rigation design  and  construction,  a.nd  the  design  and  con- 
struction of  engineering  structures  such  as  major  bridges, 
etc.,  were  not  necessary.  It  is  prof'.,  rablo  to  perform  the 
majority  of  the  Civil  Engineering  functions  prior  to  con- 
struction activities.  On  this  particulcar  operation  the 
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Engineers  porforuiod  a.  difficult  feat  of  executing 
hr.scs  of  Lsscntic.l  to  thee  o opero.tionc  nt  t 

iiuc,  inctc  .d  of  porf orniing  thcia  in  r.n  ordinary  s 
as  tine  and  r.vailallc  persona..!  \;ould  p-erieit. 
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LAV'D  PLAHI’IITG  ENGIIIEERIKG 


The  Land  Plannin^  Eii^in.oei  s coordinated  the  rec  uirements 
of  various  other  divisions  and  the  technical  sections  of 
the  District  Engineer's  organization,  in  effecting  prac- 
tical subdivision  plans  for  the  project.  T'he  boundary 
survey,  Plate  5?  located  various  topographical  foa.tures 
such  as  roads,  drainage  ditches,  levees,  Railroad  rights 
of  v/ay,  etc.  A tentative  subdivision,  using  t:iis  bound- 
ary survey  map  as  a base,  was  prepared  in  order  to  anal- 
yze all  of  the  conditions  of  planning  and  construction. 

The  amount  of  land  necessary  to  support  complete  subsist- 
ence 3.nd  livelihood  for  a farm  fouiiily,  consistent  \;ith  a 
forty  year  s.uortization  plan  of  th.e  necessary  loan,  re- 
volved about  a debt  load  approximating  $6200.00.  This 
consisted  of  land  ',2500.00,  improveruents  $2500.00,  and 
reliabilitation  loan,  of  $1200.00,  at  an  average  land  cost 
of  approximately  fiftp-  dollars  ( 550 *00)  per  acre.  (See 
Plato  l).  It  ;/as  :iOcessary  to  plan  for  farms  conto.ining 
fifty  a.cres  of  productive  land  or  its  equivalent  of  semi- 
productive  la.nd.  Approxiiia.tcly  one  hundred  farm  units, 
having  desirable  building  sites  located  on  or  convergent 
to  existing  roads  and  utilizin._,  ne.tui'o.l  boundaries  so  far 
as  feasible,  \.'crc  located. 

The  Piowe  and  Farm  ianagcicent  Personnel  cooperated  to  os- 
to.blish  certain  fundamentals  of  fo.rm  unit  planning  both 
necessary  and  possible.  This  project  \/as  plcinnod  to  bo 
a part  of  the  farming  comi.iunity  of  the  Southeastern  count- 
ies of  L'issouri  v/itliout  lifting  its  standard  of  living  uii- 
nocossarily  higher  than  that  of  the  region  surrounding. 

The  StUae  pooiDlc  \/ho  ha.d  lived  on  this  land  o.s  sharecroppers 
or  fo.na  laborers  v/ero  to  bo  given  an  opportunity  to  farm 
for  themselves.  By  design,  can  economical  subdivision  \;as 
established  vliicli,  vith.out  upsetting  the  trcTditional  stand- 
aids  of  the  region,  provided  not  only  present  security  for 
each  farrai  family  and  included  the  possibility  of  a h.iglier 
future  plane  of  living.  Sclioolc,  roads,  and  coimnuiiity  fa- 
cilities of  the  surrounding  conuiunitics  \.-erc  used. 

It  laas  not  possiblL.  to  use  some  of  the  roads  during  the 
early  sta.^.;es  cf  the  prograam  because  they  \;orc  unsurfacod 
said  undrainod.  To  solve  t]iis  problem  the  Resident  Engin- 
eer established  e.  time  schedule  for  the  construction  of 
all  units  idiich  used  the  good  roads  in  taio  early  stages 
and  gradually  worked  in  other  units  as  they  wore  made  ac- 
cessible. All  v.'ork  of  the  Civil  Snginoors  and  tlio  Land 
Planners  \;c.s  coordin:.aced  by  this  schedule. 
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The  G.pproxiincito  geographic  center  of  the  project  v/as  at  tho 
junction  of  one  oast  and  v/cst  graveled  road  connecting  the 
project  v/ith  U.  S.  Iiigli\70.y  6l  o.bout  t\/o  rdlcs  \70st  of  Laforge, 
and  the  Brush-Prairio  graveled  road  v.iiich*  cc.mo  into  the  other 
road  o.t  LaForge  from  ilev;  1‘adrid,  v/hicii  was  o.bout  six  inilos 
south  of  LaForgo.  These  two  roads  were  the  only  graveled 
roads  on  the  project. 

A now  gravel  roo.d  was  noccGso.ry  to  replace  the  old  dirt 
road  extending  north  alon.g  the  levee  froiu  tlic  principal 
cast  and  west  road.  The  use  of  tliis  dirt  road  \/ould  hcn/c 
nccGSsitati. d road  improvononts  as  v;cll  as  a land  subdiv- 
ision presenting  inconveniences  to  the  fo.ruiers  such  e.e  odd 
shaped  and  elongated  f arris  o.nd  fariuS  with  po.rccls  of  land 
on  both,  sides  of  this  road.  It  rrould  also  have  been  impoo- 
siblc,  using  this  dirt  road,  to  subdivide  the  land  \/hicli 
WO.S  assigned  to  units  3^^'  31?  r/ithout  building  o.  spur 

road  to  service  one  or  both  unite.  This  new  road,  situ- 
a.tcd  west  of  tho  old  road  on  a ridge  of  substantis'lly  high- 
er and  better  drs.incd  land,  cli:..inatoc  all  of  tho  old  road 
and  provided  more  Iica.lthful  building  sites.  It  is  .also  more 
direct  and  th.cro  is  less  roadwo.y  to  require  maintenance. 

hew  roads  to  service  lands  assigned  as  units  32,  33 > 3^>  35> 
36,  and  to  units  55,  36,  cnid  87  were  necessary  duo  to  tho 
natural  drainage  conditions  and  the  iiiaccessible  nature  of 
these  locations.  The  new  road  alignments  followed  the 
ridge  lands . 

Certain  lands  lying  in  o\/aaapc  and  \.oodcd  ar.xis  were  not 
subdivided  bee. .use  drainage  lines  had  not  bucn  exuendod  to 
include  those  areas.  They  y/orc  reserved  for  future  expan- 
sion and  present  prot-..ction  of  th,j  project. 

Tho  LaForge  Cooperative  Association  v/as  established  to  oper- 
o.tc  the  cotton  gin,  community  store,  and  bl..ck;.,mith  shop. 

The  structures  involved  v;cru  grouped  in  the  center  of  the 
project  whore  the  existing  cotton  gin  \.;as  located.  A han- 
ager's  house  and  0.  cooperative  bo.rn  for  the  store.go  of 
machinery,  grain,  hay,  a.nd  animal  servicing,  were  raade  by 
remodeling  uxisting  buildings.  Th.::sc  structures  lie  ec.st 
of  this  center  along  the  principal  ea.st  and  v/ost  gravel 
roe.d . 

One  hundred  fare,  units  were  laid  out  to  ineurc  thu  c-qual 
of  fifty  acres  of  productive  land,  situated  on  or  convenient 
to  existing  roads  with  buildings  locc.ted  in  such  relation 
as  to  provide  practical  service,  iiaximiai  convenience,  sani- 
tation and  attractive  surroundings  for  each  farm  feenily. 


t 


(23) 


V/hcn  pro.ctical,  iir.tural  boundn.rici-  cuch  r.G  oxir/cirig  hedge 
rowG,  roadc  e.nd  drainage  ditch.ee  v/^rc  ucod  ae  fane  unit 
boundary  lin-os. 

It  was  pr,:ictical  and  ccorioniical  to  ctandardizc  the  planning 
and  engineering  \'orI:  coni.octcd  \.ltli  the  fane  ploy  layoutc, 
due  to  the  flat  topography  of  the  project  land.  Eight  typi 
cal  farm  ploy  ple.nc  \.'orc  doeign^d,  each  of  v,hich  provided 
::n  attractive  , convenient  o.nd  eanitary  o-rrangei'iicnt  of  build 
iiigc,  veil,  drive,  fenced  aroao,  gatc:C,  drivec,  etc.  Thceo 
typical  plo.ne  vi.ri-d  cufficicntly  to  fit  the  i.iajority  of 
cxicting  cite  conditionc.  The  equivalent  of  thirty-tvo 
different  ploni  o-rrangeniente  \/ae  poceible  by  ucing  o.lt ornate 
and  roverooG  of  each  typical. 

Certain  definite  policice  v.nrc  ctrictly  oboorved  in  pr^par 
ing  thcGo  eight  .typical  plane. 

PLATE  8 

The  houco  v;aG  located  forty  to  eixty  feet  froia  right-of- 
\,-ay  line  in  order  to  provid^.  convenience  to  the  road  in 
\/ct  \7CGuther. 

PI, ATE  9 

The  barn  vaac  loco.tcd  v.dthiin  clear  vie\.  from  kitchen  door 
or  i.'indov;,  and  at  loaot  ninety  to  one  hundred  feet  from 
houce.  The  barn  \va.G  loc.atcd  in  the  approximate  cc'nter  of 
the  bo.rn  yard. 


PLATE  10 

The  v/cll  \/aG  locat..d  convenient  to,  but  o.t  Ic.aot  tv^^nty 
feet  from  the  roar  door.  Thic  le.inimuju  diGtanco  wo.g  cg- 
tabliched  as  a co.nitary  precaution  found  nocoGeary  ov/ing 
to  the  local  cuotom  of  houce',iv..G  tliro\.-ing  clopG  from  rear 
door.  The  well  "v/OvG  o:.1co  located  a.  minimum  of  fifty  feet 
from  the  barn  yo.rd  fence  ac  a.  precaution  o.gainGt  barn  yard 
pollution  and  aleo  by  the  fact  tleat  fifty  feet  rao  the 
maximum  diGto.ncc  which  an  above  ground  gravity-flow  wo.tc.r 
line  from  pump  to  water  trough  \'ould  opurat.,,  efficiently. 
Hio  privy  a ire  located  convenient  to  rco.r  door  of  houec  and 
Gcvcnty-fivc  to  one  hundred  feet  from  well. 

PLATE  11 

Food  storage  \/aG  located  convenient  to  rcr.r  door  of  Iiougc. 
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PLATE  12 


c,  Bo.rii  Yard . A 
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One  third  of  an  acr>-  \;aG  fenced  in  ac 
tv/elve  foot  ontrance  .jato  conveniem  to  road  and  the  rear 
of  houce  was  provided  and  one  t\;elve  foot  ^ate  providiii2 
access  to  fields  was  provided.  Tlie  entire  area  was  kept 
nearly  square  to  effect  fence  economy.  One  quarter  of 
an  acre  vnas  fenced  in  as  a pardon.  One  tv;elve  foot  pate 
located  convenient  to  alio  house  and  drive\/ay  was  pro- 
vided. TkiO  drive  \/as  located  convenient  to  h.ouse  and 
parden  and  was  as  ch.ort  and  direct  as  practical. 

PLATE  13 

The  followinp  principles  \/ero  observed  in  applyinp  tno 
typical  unit  plans  to  actual  unit  sites:  All  buildinps 

\;ore  placed  on  well  dra.inod  lanid;  the  house  and  well  \;as 
located  on  the  hiphest  possible  elevations  in  order  to 
insure  surface  drain3.pe  away  from  both. 

PLATE  14 

The  barn  v/as  located  with  reference  to  the  house  and  tlie 
provailinp  semimer  winds  in  a manner  to  insure  safety  in 
case  of  fire,  and  barn  odors  beinp  blown  away  frora  house. 

The  poultry  side  of  barn  \/as  faced  south  or  east  (consid- 
ered the  favorable  exposures  for  poultry  houses  in  Liissouri). 
’Aien  possible  th.o  privy  to  be  located  with  reference  to 
liouGC  and  prevsiilinp  suimeor  ’,'inds  in  a manner  to  insure 
absence  of  objectional  odors.  The  food  storapo  to  be  lo- 
cated so  tliat  door  faces  south  or  cast. 

PLATE  15 

Final  record  drawixips  developed  by  tne  Is.nd  planninp  en- 
gineers and  used  on  this  project  included: 

The  subdivision  plan,  (see  Plato  5)'  and  eight  Typical 
Plot  Plans  v/ith  key  to  all  s’nabols  used,  and  101  indiv- 
idual Farsi  Plot  Layouts  complete  \.dtli  a list  of  types  and 
etructuros  built  on  e&ch  homestead. 

All  work  from  architectural  design  to  final  construction 
\/as  carried  on  at  the  sajnc  time,  so  absolute  coordination 
was  nocoscary.  As  soon  as  definite  computations  of  unit 
boundaries  \/oro  available,  the  Land  Planninp  Section  adapt- 
ed one  of  thio  eight  typical  unit  plans  to  the  site  and  made 
final  unit  dron/ings.  Tlioso  final  dra\;ings  were  tlicn  used 
by  the  Civil  Enpinoors  in  laying  out  units,  ostablishiing 
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cornorCj  v;radoG,  -ind  I'inally  er.  ctin;^  batter  boardc  to  ox- 
pedito  construction. 


A great  many  of  tl:.e  iiiconvonicncec  of  planning  on  thic  pro 
'ect  could  have  been  avoided  if  tlicro  ho.d  been  sufficient 
inc  to  allov;  plo.ne  and  Gurvey;:'  to  bo  made  coquonce  ro.t 
or  than  all  at  tl:o  came  time,  a-  C'erta.in  pi. me  naturally 
depend  upon  foregoing  etudics  and  conclueionc  for 


ordination. 
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WATER  SUPPLY 


■Ag  a rcGult  of  a co;-iplctc  tiu-’voy  of  \,'ator  nocdc  for  the 
Southeast  Licsouri  Project,  the  Dietrict  Engineer  direct- 
ed that  wells  and  pui.iping  cquiphicnt  be  designed  with  the 
following  general  cpocif icationc : Water,  wholesome  and 

pota.blc  for  domestic  use,  and  free  from  bacteria  contais- 
ination  bo  supplied,  in  ai.iounts  not  less  than  two  hundred 
forty  gallons  per  minute  continuous  delivery  (per  farmstead). 
The  puisping  ccuipuwnt  was  to  be  designed  to  provide  water 
by  means  of  heund  operation.  It  Liust  have  sturdy  construc- 
tion to  insure  long  life  ewnd  low-cost  uaintcno.nce . Ihc 
enginocring  design  i.iust  protect  the  wa.tur  supply  from 
freezing  and  from  socoiidary  contewiination.  Tlic  prime  cost 
of  complete  pump  installation^,  including  all  necessary 
pipe  and  fittings,  well  scr-.,cn,  complete  puaep  assembly  and 
concrete  planfoim,  rcs.dy  for  use  to  be  within  the  budget 
allotment  of  $31 *00)  direct  cost. 

A study  of  the  geology  of  the  Southeast  Missouri  Project 
made  it  evident  that  no  difficulty  would  be  encountered  in 
securing  adcgUtS.tc  \/atcr  through  the  use  of  shallow  w^clls, 

Si)  cOi.ji.ionly  in'io\ni  as  sand-point  driven  w^clls.  To  be  sure  that 

the  ws.tcr  supply  would  be  free  from  obj ections.blo  smiounts 
of  soluble  minerals  and  bactcria.1  contamiiiation  reeguired  a 
study  of  existing  w^clls  in  the  territory  involved  and  also 
a general  study  of  the  geological  formations  in  Nov/  Madrid 
County.  The  office  of  the  Missouri  G'eological  Survey  at 
Rolls.,  Missouri  was  conts.ctod  s.s  was  also  the  State  Board 
of  Health  office  s.t  Jefferson  City. 

Logs  of  drilled  deep  v/cTls  in  the  general  vicinity  of  the 
project  v/ore  studied.  A well  ^05'  deep  known  as  the  East 
Prairie  Veil  drill-.d  in  Mississippi  County,  Llissouri,  lo- 
cated capproxims,tcly  6 miles  froie  LaForgo  and  bctv/csn  that 


point  SLiid  the  Mississippi  River 

furnished 

from 

its  official 

record  thu  following  d:itac 

From 

To 

Thicknos 

Alluvial  sands  and  gravel 

0 

135 

135 

Coarse  sand 

135 

170 

35 

Fine  ssnid 

170 

290 

120 

Coarse  sand 

290 

310 

20 

Clay,  gray 

31c 

317 

7 

Fine  to  slightly  coarse  ssnid 

317 

315 

28 

Fine  sand  with  some  cls.y 

3A5 

365 

20 

Clay  and  fine  sand 

365 

365 

20 

o 
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Fine  Gnnd 

Clay  v/ith  v-o..lc.  fine  cancl 


385  400  15 

400  505  105 


Sand  had  been  cncounti..rcd  to  a total  doptli  of  3^4  foot, 
and  froi*.  that  point  to  the  botto*.  of  tl.'c  hole  the  v/cll 
\/as  in  clay.  Fron:  the  thickness  of  the  lower  clay  it  was 
assumed  that  the  clay  zone  represented  the  so-called  Por- 
ters Creek  formation  which  underlies  the  water  bearing 
sand  of  the  Y/ilcox  group  in  Southeast  Missouri.  This  log 
and  other  studios  substantiates  the  assuiuptions  that  the 
geology  in  Southeast  ilissouri  is  chiefly  of  an  alluvial 
nature  to  a known  deptli  of  approximately  1000  feet.  From 
other  sources  it  was  learned  that  tlio  water  supply  in 
Southeast  Missouri  i-.  of  unusually  IMgh  nuality,  being 
protected  by  one  or  more  layers  01  clay  hardpan  which 
safeguards  the  \/atoi’  bearing  gravel  stratum  from  surface 
c 0 nt  aininat  ion. 


Test  borings  \:ore  made  at  solected  points  on  the  project 
site  by  P.  F.  Rossell,  District  hydraulic  Engi:iecr,  in 
1','arch,  1938.  Records  of  these  west  borings  w'ore  as  fol- 


lows ; 

i ,'aterials  Penetrated 
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IT  12 

From 

m 

0 

Thicknos; 

I'fnite  gumibo  topsoil 

0’ 

-OC" 

3' 

7" 

3' 

-7" 

Red  Sand 

0 * 

J 

-7" 

16' 

-9" 

13' 

-2" 

Clay  Hard  Pan 

16' 

-9" 

17’ 

-1" 

O' 

-4" 

hater  bearing  sa:id 

17’ 

-1" 

18' 

-7" 

1' 

-6" 

IJh 

TT  15 

Top  soil 

O' 

-00" 

1' 

0 

0 

1 

1' 

0 

0 

1 

Sandy  rod  clay 

1' 

-OC" 

4' 

-00" 

-00" 

Reddish  sa.nd 

4' 

-00" 

5’ 

-00" 

1' 

-00" 

Red  clay  sand 

r'  » 
J 

-00" 

9’ 

-6" 

4' 

-6" 

Clay  hard  pan 

0 t 

/ 

-6" 

16' 

-6" 

7’ 

-00" 

Coarse  Water  bearing 

sand 

16' 

-6" 

19' 

-6" 

3’ 

-00" 

(strong  water  flow) 

M: 
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Top  soil 

O' 

-00" 

2’ 

-6" 

2' 

-6" 

Clay  hard  pan 

2' 

-6" 

3’ 

-6" 

1' 

-00" 

Medium  sand 

3’ 

-6" 

8' 

0 

0 

1 

4' 

-6" 

Water  bearing  sand 

8' 

-00" 

13’ 

0 

1 — 1 

1 

5’ 

-10" 
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Materials 

fonct rated 
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Top  soil 

O' 

-00" 

1' 

-6" 

1' 

-6" 

Clay 

1' 

-6" 

2' 

-10" 

1' 

-4" 

Red  Sand 

2' 

-10" 

5’ 

-6" 

2' 

-8" 

ifnito  Sand 

! 

-6" 

8' 

-8" 

3' 

-2" 

Clay  hard 

pan 

8' 

-8" 

O t 

/ 

-5" 

O' 

-7" 

Rod  sandy 

clay 

9’ 

10' 

-7" 

1' 

-2" 

Coarse  gra 

,y  \/atcr  bearing 

sand  (str 

■ong  water  flow) 

O 
1 — i 

-7" 

12' 

-10" 

2' 

— tl 
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study  of  those  tost  borinys  showed  tho.t  the  expected  clay 
hard  pan  stratuiii  \/as  encountered  in  all  test  holes.  This 
proved  the  decision  to  use  driven  wells  of  the  shalloi;  well 
type  sound  and  that  peunpinp  c'uipjnciat  and  well  design  could 
safely  be  developed  froia  this  sta.rting  point. 

The  design  of  the  purnp  itself  is  sucli  tliat  ample  protection 
is  jorovidod  against  contaxidnation  by  bugs,  dirt,  bird  lime, 
etc.,  which  are  effectually  kept  out  by  means  of  a packing 
gland  at  the  top  of  the  pump  body.  This  sanitary  feature 
is  i/ortliy  of  coiianont  v;h.cn  a comparison  is  made  \;ith  con- 
ventional open  top  pitcher  pumps.  The  closed  top  pump  de- 
sign also  prevents  debris  such;  as  nails,  buttons,  bottle 
caps,  etc.,  from  being  drop^jod  into  the  pumping  equipment 
by  cliildreii  with  resulting  damage  to  the  pump  cylinder  and 
cup  load  here. 

The  well  design  itself  provided  protection  of  the  basic- 
ally good  V;3.tcr  supply  against  local  contamination.  The 
force  type  puiup  \;a.s  attached  to  a steel  well  casing  4 feet 
long.  ihis  casing  served  auS  a housing  for  tlic  well  cylin- 
der, an  essential  element  of  the  force  punqo.  In  order  that 
the  pumping  oC;uipmont  bo  protected  against  damage  through 
freezing,  a weep  hole  was  provided  inaiodiatcly  above  the 
cylinder  \;hich  automatically  lov;ers  the  v/ator  in  the  pump 
itself  to  the  location  of  the  weep  hole.  The  sandy  nature 
of  the  soil  \;ould  provide  adcqua.tc  drainage  of  the  run-back 
\/atcr,  dissipating  the  \/8,ter  in  the  ground.  A concrete 
platform  \/as  cast  in  place  about  the  v/oll  casing. 

TliO  pumps  \;crc  located  to  provide  drainage  away  from  the 
concrete  platform.  The  loca.1  grades  determined  the  clcvo.- 
tion  of  the  pumps,  but  it  was  felt  safe  to  design  the  steel 
casing  o.s  one  length.  This  meant  that  the  lower  end  would 
be  set  in  oacli  case,  at  an  arbitrary  elevation.  In  about 
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8 cases  the  lov.'cr  end  of  the  steel  casiii3  ended  in  stiff 
clay  or  gujiibo,  v/hich  would  prevent  proper  leaching  of  the 
waste  v/ater.  In  these  particular  cases  it  was  found  ne- 
cessary to  use  a longer  length  of  steel  casing  to  reach 
into  sand  or  gravel  and  provide  an  outlet  for  waste  vi^ater 
essential  to  prevent  freezing  in  cold  weather. 

Specifications  resulted  in  the  procurement  of  the  pump 
illustrs-ted . Sturdy  construction  and  adequate  protection 
of  the  v^ater  supply  against  freezin^  is  provided  for  in 
this  design. 

The  total  on-site  construction  cost  of  these  wells  in- 
cluded pumping  equipment,  pipe,  fittings,  sand  point, 
concrete  platform,  etc.,  was  $24.24. 
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HOUSE  DESIGN 


Tlie  policy  conferences,  decisions  on-site,  studies  and 
analysis,  iA8.de  in  conference  v/itE  tEe  i.ianayeinent  personnel, 
t!ie  conclusions,  decisions,  orders  and  instructions  issued 
by  tEe  District  Enyineer,  enabled  tEe  Arc’iitectural  Staff 
to  proceed  witE  tEe  initial  steps  for  tEe  desiyn  of  tEe 
house. 

Analysis  of  tl.e  basic  data  establisEed  tEe  basic  desiyn 
standards,  TEe  total  cost  of  the  Eouses  should  not  exceed 
$1,300.00  each,  includinc;  all  on-site  and  off-site  expenses 
that  iiiay  be  properly  tended  costs  to  this  project.  TEe 
house  should  be  of  Southern  farm  home  style,  one  story, 
frame  on  masonry  piers,  with  simple  yable  roofs.  Tv;o 
sizes  of  houses  should  be  designed.  The  first  to  be  a 
base  plan  approximately  24 '-0"  x 24 '-0",  and  consisting 
of  tv/o  bedrooms,  combination  living  room  dining  room,  kit- 
chen, with  two  porches.  The  second  to  be  approximately 
24 '-0"  X 32 '-0"  and  consist  of  three  bedrooms,  combination 
living  room  dining  room,  separate  kitchen,  and  two  porches. 
These  plans  should  bo  studied  with  the  idea  in  mind  of  fu- 
ture expansion  and  modernization. 

The  plan  layout  should  express  a maximum  utility  of  space. 
All  rooms  should  be  carefully  studied  for  ventilation, 
circulation  and  orientation,  light  and  possible  furniture 
arrangements.  Each,  bedroom  should  provide  adequate  space 
arrangement  for  placing  two  full  sized  double  beds  a!nd 
include  closet  facilities  within  the  rooms.  Living  rooias 
should  be  large  enough,  for  the  activities  of  a farm  family 
and  so  arranged  that  one  end  v/ould  be  used  as  dining  space 
at  meal  times  without  destroying  its  function  as  a living 
room.  The  kitcEicn  should  service  the  dining  space  of  the 
living  rooi.:  and  slIso  the  rear  screened  porch.  A chimney 
should  be  so  located  as  to  serve  both  kitchen  range  and 
the  liviiig  room  circulating  heater  by  direct  flue  connec- 
tions. The  kitchen  should  be  arranged  for  farm  cooking, 
canning,  wood  box,  storage  of  supplies,  pots  and  pans.  It 
should  include  built-in  cabinets  and  cases  v/ith  sink,  drain- 
board  and  waste  run-off.  A rear  porch,  screened  from  in- 
sects, should  not  only  provide  a covered  entrance  to  the 
kitchen  door,  but  be  large  enough,  to  be  used  as  dining 
space  during  the  seven  cr  eight  LiOnths  of  warm  weather. 

A front  porch,  not  necessarily  scroe.ned,  should  be  used  on 
road  elevation  each  house. 
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The  houses  should  he  structurally  sounds  usiny  eiatcrials 
which  confonu  to  rocoynized  standards  of  diiiionsion  and 
Quality.  Consideration  must  be  given  to  usin^  surplus 
materials  from  other  Fana  Security  Administration  projects. 

Foundations  should  be  masonry  piers  on  footings,  provide 
positive  anchorage  of  the  house  to  tlic  ground,  and  elevate 
it  sufficiently  s.bove  grade  to  allow  circulation  of  air 
for  the  prevention  of  rot  from  ground  moisture.  The  plat- 
form framing  of  v'ood  girders  and  floor  joists  should  be 
designed  to  carry  the  loo.ds  to  be  imposed  upon  them,  with 
necessary  bridging.  It  should  be  v/oll  tied  together  and 
anchored  to  the  piers.  Tlie  finish  floor  siiould  bo  laid 
on  building  paper  over  a sub-floor. 

Walls  and  partitions  should  bo  wood  fi-amod,  v/ith  building 
paper  and  wood  siding  as  exterior  finish,  using  vertical 
boards  or  other  dry  materials  as  interior  finish.  The 
walls  should  provide  resistance  to  wdnd  loads  of  severe 
velocity.  Roofs  s.nd  attic  shoulc.  be  v/ood  framed,  provide 
protection  from  the  weather,  ventilation,  insulation  and 
dead  storage  fa.ciliticc. 

Tentative  skotch.es,  (based  on  these  basic  design  standards), 
wore  prepared  as  a basis  for  cost  analysis.  These  sketches 
were  prepared  without  reference  to  material  as  it  vo.s  ne- 
cessary at  tliis  ^ta.^c  xo  cho\/  only  liuiits  and  direction  of 
planning.  The  base  plan  skotchud  provided  two  bedrooms, 
cacli  approximately  12 ’-0"  x 12 '-0",  sopa.ratod  by  closets 
taken  partially  from  uach  room,  a co..]iuon  living  room  din- 
ing room  kitchen,  12 '-0"  x 24 ’-0"  v/ith  a ch.imncy  and  stud 
v/all  Ecrvin^  as  a screen  for  kitchen  activities.  By  adding 
6'“0"  to  the  lcn^,tli  01  the  building  o.nd  reversing  the  dir- 
ection of  the  living  rooii  dining  rooi.i,  space  v/as  provided 
for  a third  bedroom  and  a separate  kitc]icn,  without  chang- 
ing the  mo.jor  construction  of  the  house  or  the  position  of 
the  chimney. 

modernization  planis  were  studied  in  order  to  prove  the  pos- 
sibilit^r  of  future  roeodcling.  By  adding  anotlier  eight 
feet  to  t'/e  length  separation  of  the  living  functions  into 
a distinct  living  rooii,  dining  roora,  and  kitchen,  disposed 
in  fan  shape  around  the  original  chimney  v/as  possible  and 
an  economical  plc.n  for  providing  bathroom,  utility  space, 
circulation  ho.ll  developed.  The  base  plan  and  the  second 
stage  plan  were  judged  to  fit  t/ic  be.sic  design  requirements 
from  tkic  standpoint  of  plc.n  Isayout.  The  possibility  of 
economic  future  additions  sccuod  feasible,  so  alternates 
of  exterior  sopcaranco  were  studied  for  variety. 
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\/ood  was  the  most  desirable  building  material  to  use  in 
spite  of  tnc  dis£:dvantagGS  of  tbo  high  cost  of  maintonance 
and  fire  insurance.  V/ood  is  oconomical,  has  bread  appli- 
cation as  a iiiatorieil  used  in  rural  structures,  and  is  ob- 
tainable from  stocL  throughout  the  country  in  diuensione 
and  quality  that  conform  to  national  standards.  Its  use 
in  this  region  would  help  to  offset  the  disadvantage  of  a 
gonoral  lade  of  skilled  r.iochanicc  in  all  fields  of  con- 
struction. In  addition  to  the  above  reasons,  there  was 
available  about  $40,000.  in  surplus  materials  from  other 
Farr.  Security  Projects.  The  range  of  dimension  and  quali- 
ty of  these  materio.ls  appoe.red  to  include  useable  material 
for  the  construction  of  Southeast  liicsouri  Farm  Houses, 


Sketches  v/crc  prepared  to  deterrdne  the  most  economical 
arrangement  of  interior  and  exterior  floor  supports  and 
resulted  in  the  decision  to  use  a line  of  ^^irdors  through 
the  center  of  the  house  and  one  at  cacli  side.  This  gave 
two  equal  span  lengths  of  2 x 8"  floor  joists,  12 '-0"  long, 
and  satisfied  simplicity  standards,  economy  of  materials, 
and  plan  function.  This  decision  avoided  unequal  span 
IcngtiiL,  not  considered  ccoiiomical  bccs-ucc  safe  loads  com- 
puted for  one  span  length  would  be  too  great  or  too  small 
for  the  otheer  spr.n  length.  Special  sizes  of  materials  were 
avoided  for  cconoi.iy.  Special  sizes  arc  generally  cut  from 
the  next  largest  sts.nd..rd  piece  and  the  remainder  v/asted. 


Luiiibcr  Standard-  wore  coordinated  in  this  design  by  mcs.ns 
of  a governing  ovcx'all  design  grid  or  module,  v/hich  acted 


o.s  0.  structural  or  design  center  lino  and  confined  lengths 
said  sizes  of  ma.turials  to  tli-  industrial  stsaidards.  A 
modulo  width  of  2'-0"  was  selected  for  use  in  these  designs. 


All  pl.nns  have  exterior  diisensions  of  multiplos  of  4’-0" 
or  tv.'O  module  widths,  s.nd  ps.rtitions  .and  \/a.lls  were  center- 
ed on  one  or  another  of  the  2'-0"  sp8.cings.  Windov/s  and 
doors  center  on  a bay  two  modules  wid-?  closets  arc  one 
modulo  deep  by  tv/o  modules  v/ide'  ,and  all  room  sizes  arc 
multiplr  s of  definite  modules,  v;hich  is  of  particular  ad- 
vants.ge  in  controlling  the  placing  of  structural  members. 
The  height  dimensione  v;cro  more  or  less  controlled  in  the 
sai.ie  i.ianncr,  but  only  within  the  econoieic  advantage.  There 
was  no  o.ttcmpt  to  force  sJ.l  i.ia.teria.ls  into  the  modular  dim- 
ensionr. 

Fiors  \/cre  8"  x 6",  i_  cross  section  -and  2'-0"  long,  \;ith 
a.  length  of  strap  iron  (sts.ndsird  coLmicrcial  pipe  hanger) 
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running  tlirough  the  pier  and  projecting  from  the  top  and 
bottom.  The  projection  from  the  top  of  ^Dier  was  to  be 
nailed  to  the  girder  system  to  anchor  the  house  to  the 
pier.  The  projecting  end  on  the  bottom  v/culd  tie  the 
pier  firmly  to  tlie  footing.  This  fooxing  was  to  be  mixed 
and  poured  as  a field  operation  \'/ith  the  precast  piers 
placed  before  the  initial  set  ha.d  been  made,  squared  and 
aligned  correctly  and  backfilled  to  hold  in  place  until 
complete  set  had  taken  place.  The  footings  were  to  be 
poured  £"  deep  and  20"  square,  v/ithout  forms  other  than 
the  walls  of  the  excavation. 

The  girders,  in  span  length.s  of  t'-O"  v/ere  first  designed 
to  be  built  up  of  2 x 8"  iiiaterial,  but  because  of  the  ne- 
cessity to  use  surplus  materials  were  chaniged  to  a single 
2 X 12"  vdth  a 2 X 4"  ledgerboard  as  bearing  for  the  floor 
joists.  The  center  girder  was  made  up  in  the  same  manner 
except  that  a ledger  was  placed  on  each  side.  Spacing 
over  piers  remained  tlio  samie  because  tlie  truss  system  of 
roof  constructions  gave  practically  the  saiue  design  loads 
on  eacli  girder.  Calculation  of  loadings  shoved  that  the 
loa.d  v/as  \/ell  distributed  if  the  piers  v/ere  spaced  £'-0" 
on  centers.  This  dii.'iension  gave  pier  sizes  and  weights 
that  would  easily  be  handled  by  two  men.  It  also  allowed 
tlie  2 X 12"  girders  to  be  used  in  lengths  irmiediately 
avails-ble  in  surplus. 

Girders  were  tied  together  on  tliC  gable  sides  by  2 x 12" 
triimaers  12 ’-0"  long  and  scabbed  in  the  middle  over  the 
center  pier.  2 x G"  joists,  l6"  on  center  were  dropped 
down  between  vhoso  girders  and  rested  on  the  lodger.  A 
single  rov/  of  1 x 4"  crossbridgin^  was  placed  in  each 
12 '-0"  joist  span.  Thio  entire  plaxform  was  tied  together 
by  sub-floor  of  1 x 6"  tongue  cvnd  groove,  laid  perpendicu- 
lar to  the  joists. 

The  walls  consisted  of  a 2"  x 4"  bottom  plate,  2"  x 4" 
studs  on  2'-0"  centers,  and  single  2"  x 4"  top  plate. 

Tills  design  was  possible  because  the  roof  load  from  trus- 
ses occurred  directly  above  tiic  studs  in  every  case  and 
no  eccentricity  of  loading  v.es  possible.  The  exterior 
finish  of  novelty  drop  siding  ’was  put  directly  over  paper 
on  the  studs.  TI;is  is  characteristic  of  Southern  fraii;e 
construction,  and  gives  sufficient  insulation  for  the 
particul3.r  climatic  conditions  to  be  encountered  in  South 
East  Missouri,  (v/ith  sheathing  omitted). 

Roof  construction  consisted  of  trusses  built  up  of  2 x 4" 
ceiling  joists  in  12 ’-0"  Icngtlis  scabbed  in  tlio  center  on 
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both  sides  by  1 X 4"  scabs  2’-0"  long.  The  rafters  wore 
cut  from  2 x 6"  material  14 '-0"  long,  nailed  a.t  the  heel, 
cut  to  the  ceiling  joists,  and  scabbed  at  the  comb.  This 
truss  depended  upon  the  developed  nail  strength  at  the 
ends  and  center,  \/liich  calculations  showed  to  be  suffic- 
ient. Thu  bottom  cl'ord  (ceiling  joists)  wa.s  not  stiff 
enough  to  support  the  ceiling  load,  so  hangers  of  1 x 
4"  naterial  wore  put  in  at  the  quarter  points.  Wood 
shingles  were  used  y.s  roof  coveriiig  put  on  5"  "to  the 
v;eathor  over  1 x 4"  shingle  lath,  5"  on  center,  stand- 
ard spacing  for  quarter  pitch  roof.  2 x 4"  members  were 
placed  diareond  fa.sh.ion  beneath  the  rafters  to  insure 
greater  stability  aga.inst  torsional  w-ind  stress. 

Interior  finish  of  1 x 6"  tonguu  and  groove  vei'tical 
boards,  ''V'  jointedj  \7oro  used  bct;i  on  the  exterior  walls 
and  partitions.  Finish  ycllov;  pine  v/ood  floor  was  laid 
over  building  paper.  The  coiling  \;as  finished  in  1"  in- 
sulation board  put  on  in  sheets  4’-0"  x 8'-0”. 

The  floor  and  ceiling  \/as  laid  coiapletc  before  erect- 
ing the  curtain  partitions,  thus  avoiding  cutting  and 
fitting  around  the  partitions.  This  ■v/a.s  madu  possible 
by  the  use  of  the  roof  truss. 

The  arcldt set Ural  expression  of  these  housoj  followed  the 
sarac  trend  observed  in  local  building,  which  gave  wide 
la.titude  in  the  design  of  cornices,  rakes  and  cornerboards . 
The  rafter  was  left  square  ended  and  a facia  of  1 x 6" 
covering  was  put  over  tlic  ends,  projecting  3/4"  above  the 
ra.ftcr  to  start  the  roofing  lath,  a.nd  projected  below  the 
ro.ftor  Ig"  to  cover  the  edge  of  the  soffit  sand  act  as  o. 
drip.  The  soffit  was  a 1"  x 4"  \;itl,  quarter  round  mould 
to  cover  the  joint  at  the  frieze  to  avoid  s.  close  fit. 

A 1"  X 10"  frieze  board  (belt  course)  was  blocked  cut 
over  the  siding  bcncatii  tlic  coi'nicc,  the  bottom  edge  lined 
up  withi  tlie  hea.d  of  the  windows  to  act  a.s  a hca.d  casing. 

The  go.ble  ends  \/ero  treated  in  a raannor  similo.r  to  the 
cornice  v/ith  a double  rake  board  up  to  the  ridge  simula- 
ting the  line  of  an  overhang.  Iho  frieze  was  csirried 
through,  across  the  top  of  the  window  openings  witli  a 
drip  cap  above  it,  Cn  gable  ends,  a 1"  x 6"  corner  board 
was  used.  Wiiido;/  casings,  door  casings,  pilasters,  and  all 
corner  boards  \/ore  plsxcd  on  top  of  the.  siding  in  order  to 
avoid  making  a close  fit. 

The  interior  dimension  of  finis!iod  ’.;all  nio.torie.1  was  8’-0" 
and  all  other  height  standards  \icro  csta.blishcd  from  tills. 
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Most  interior  finish  materials  come  in  lengths  of  8'-0" 
and  widths  of  4'-0".  The  window  hea.d  hei^lit  was  set  at 
7'-0"  to  correspond  with  the  bottom  of  the  frieze  board 
and  to  permit  the  use  of  a.  7'”0"  door  height. 

¥indov/s  were  10”  x 12",  12  li^ht,  double  hung  sasli  with 
spring  bolt  control.  It  v;as  not  believed  necessary  to 
use  the  more  expensive  counter-balanced  sash  for  this  type 
of  house.  Kitchen  sash  was  10"  x 12",  6 light  bottom 
hinged,  interior  sw'inging  casement,  also  of  wood.  Doors 
were  3‘~0"  ^ 7'"0".  In  order  to  use  surplus  materials 
some  2 ’-8"  x 6'-o"  doors  were  used.  Doors  said  windows 
were  designed  to  center  on  a double  module  of  4'-0"  or 
t-ero  stud  bays  of  2'-0"  each.  This  allowred  for  a standard 
treatment  of  triin.'.ers  around  the  openings. 

Panel  sizes  ■'vere  studied  for  the  most  convenient  dimensions 
for  handling.  Panels  could  be  made  up  wall  hicight  and  al- 
most any  multiple  of  2'-0"  in  length.  T’lero  v;as , however, 
the  weight  factor,  the  prcduction  factor,  and  size  for 
convenient  ha.ndling  to  be  considered.  Study  of  placement 
of  doors  and  \.indows  and  exterior  appearance  caused  by 
batten  strips  over  panel  junctions  indicated  that  as  large 
a po-iiel  unit  as  \.a'  convenient  should  be  used.  Pa.nols 
12 '-0"  and  8'-0"  long  would  fit  all  conditions  of  design 
and  yet  not  be  too  l:eavy  for  convenient  hiandling.  The 
largest  panel  weighed  approximately  400  pounds  and  could 
be  handled  by  a cro\/  of  five  men.  A schedule  v/as  drawm 
up  to  sIio\'  the  nrmber  of  difierent  panels  necessary  to 
make  up  the  houses.  Several  types  of  corner  joints  and 
batten  joints  to  be  used  with  pa.nel  construction,  were 
studied. 

Tile  preliminai’y  plans  \7erc  drawai,  including  sections,  ele- 
vations and  details.  The  placing  of  doors,  wdndows,  porches, 
etc.,  and  the  details  of  bridging,  nailerr, , blocking,  etc., 
\;orked  out  easily  and  accurately  under  the  grid  control. 

These  plans  and  the  tentative  specifications  were  estimated 
and  submitted  in  conference.  Tlie  estimates  were  cliecked 
by  cxpoi'icnced  construction  engineers  and  any  possible 
savings  due  to  production  motliodE  were  calculated.  These 
conferences  bet'ween  the  Architectural,  Engineering  and 
Construction  Staffs  of  the  District  Engineer's  Office,  as- 
signed to  th.is  particular  structure,  './crc  stormy  affairs. 

The  results,  however,  proved  the-  necessity  of  such  coordina- 
tion if  progress  in  construction  of  this  type  is  ever  to  be 
developed.  It  v/as  agreed  that  it  would  be  possible  to  con- 
struct the  houses  designed  i/ithin  tlio  budget  figure,  al- 
though many  changes  were  siadc,  to  allow-  a greater  margin 
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of  safety  and  to  more  CI0S0I3/  coordinate  plans  witli  con- 
struction methods.  Some  changes  v/ore  niado  to  better  sa- 
tisfy "use"  demands. 

The  District  Engineer  decided  to  move  the  Architectural 
Staff  to  the  job  site  at  LaForge,  Missouri,  to  execute 
the  final  plans.  As  it  was  necessary  to  provide  an  office 
for  this  sta.ff,  ho  decided  to  construct  smaller  houses  by 
shop  fabrication  methods.  This  would  involve  the  least 
capital  expense,  serve  as  a proving  ground  for  the  prin- 
ciples of  design  and  construction,  and  this  house  could 
later  be  removed  to  a unit  site  and  completed  for  farm 
use.  He  believed  tliat  actual  contact  in  tho  field  of  the 
design,  production  and  construction  forces  \70uld  clarify 
man^r  problems  and  enable  changes  to  bo  made  quickly  and 
efficiently.  Upon  arriva.1  on  tl.c  job  site  at  LaForge, 
Missouri,  temporary  design  qua.rtcrs  wore  set  up  in  one 
v/ing  of  a permanent  building  that  was  to  be  used  as  the 
office  of  the  Resident  Engineer  of  Construction. 

Sketches  of  the  necessary  templates,  frojaing  tables,  o.nd 
jigs  were  made,  and  tempore.ry  plant  operations  scheduled 
for  the  production,  of  the  first  house.  This  house  was 
the  24*-0"  X 24 '-0"  t^qoc.  It  was  decided  that  all  in- 
terior finisii,  corner  boards,  battens,  etc.,  v/ould  be 
loft  incomplete  for  purposes  of  econom;/-  and  to  expose  the 
construction  join.ts  to  the  criticism  of  all  the  techni- 
cians concerned.  Tho  Architect  and  the  Resident  Engineer 
collaborated  on  the  supervision  of  this  opora.tion  because 
of  the  opportunities  it  gave  for  coordination.  Instruc- 
tion was  necessary  to  r.djust  tlio  habits  and  cxperimices 
of  the  carpenter  mechanics.  This  labor  was  easily  trained 
and  supervised,  because  tiic  jigs  did  tlioir  thinking  for 
them.  Evcrythiiig  operated  according  to  schedule  a}id  a 
week  after  arrival  at  tho  site,  l xporimenta.1  prefabricated 
panels,  trusses,  gable  ends,  onid  all  procut  mo.tcrials  were 
ready  for  tho  erection  of  tlie  first  house. 

A So.turday  morning  was  picked  for  the  trial.  The  District 
Engineer  assembled  as  many  of  his  sto.ff  as  were  available , 
to  sit  as  a jury  during  the  entire  erection  and  to  assist 
by  critical  corument  in  the  actual  process.  The  morning 
was  occupied  in  the  setting  of  piers  and  building  the 
platform  of  girders,  joists,  o.nd  sub-floor.  By  noon  this 
was  completed  and  o.ll  prefabricated  materials  loaded  on 
trucks.  This  op-.. r .lion  i."..'  ■ 'tudied  for  handling  and  a 
tcn^mile  road  tost  was  made  to  study  the  effect  upon  tho 
sections  of  loading  arrangements  and  of  delivery  over  rough 
roads  conipo.rablc  to  the  worst  conditions  that  w'ould  later 
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bo  Giicouirocrod  on  the  project.  Rnin  coirniioncod  in  the 
co.rly  iiiorning  c.nd  by  noon  turned  into  u driviiiy  sleet 
that  froze  over  everything,  decidedly  inconveniencing 
the  uornmon.  Tliis  turned  to  snov/,  xuiich  before  the  end 
of  the  afternoon  cahio  Coxra  so  thich  and  fast  it  v;ar  dif- 
ficult to  eco  more  than  t\/enty  or  thirty  feet.  It  \ic.c 
a Gevoro  trial  to  erect  a buildiny  in  this  type  of  \/cath"- 
or,  but  operations  proceeded  as  sclicduled  on  the  theory  tliat 
the  severe  conditions  would  prove  a better  test. 

Iho  truck  load  of  praiolc  v/as  becked  up  to  the  pleitform 
and  erection  started  promptly  at  2s00  F.L‘,  The  panelc 
\;ere  slid  off  the  ^nd  of  tlj.e  trailer  and  v/cre  dropped  on 
their  corners  to  the  platform,  a distance  of  about  two 
feet.  This  \;a.G  a test  not  planned,  but  due  to  the  icy 
condition  of  the  truck  and  pleitform  it  was  impossible  to 
handle  thoui  carefully.  The  eipht  side  v/all  p uicls  were 
erected  in  a little  ovrr  ci  half  Iiour  and  all  v/cre  true 
and  cqua.re  in  spite  of  the  scv..rity  of  the  test. 

The  t\/o  pablo  end  panels  were  ne:ct  erected,  \/ithout  the 
use  of  scaff oldiny,  said  v/erc  in  pl:;.ce  and  temporarily 
braced  by  2s47  P.h.  The  gable  end  panels  had  been  brought 
in  vertically  through  the  door  and  one  ..nd  ro.ised  at  a 
tine  using  the  ccuae  cre\/  of  five  men.  The  District  En- 
gineer decided  this  operation  too  great  a strain  on  the 
men.  The  high  \/ind  velocity  increased  the  danger  of  ac- 
cidents. He  directed  the  Construction  Engineer  to  use 
c.  gin.  pole  for  this  operation  in  tlic  future. 

The  prefabricated  trusses  wore  next  raised  in  place  and 
tv/o  methods  \/ore  tried  out  to  e stablish  the  more  econom- 
ical. A scaffold  v/as  used  for  the  first  half.  Tliis  truss 
could  be  raised  in  place  without  tlic  use  of  scs.ffolds. 

The  scaffold  v;a.s  taken  down  and  two  men  ss.t  o:i  the  top  of 
the  wall  panels.  A lead-off  man  walked  on  a temporary 
plo.iik  \/hick  he.  moved  .-lon^  the  top  of  tlie  ceiling  joists, 
and  spaced  the  trusses  v/ith  a marlicd  roof  lath  wiiich  he 
nailed  temporarily  e.s  e.ach  truss  was  revised.  The  otlicr 
two  men  brought  the  trusses  i.i  through  the  door  and  ro.iscd 
theiii  up  to  the  men  on  the  v/allc.  Hiese  men  placed  them 
v;ith  the  ceiling  joist  directly  ovc;r  the  studs,  thereby 
eliminating  the  iivccssity  of  mer. curing  and  plumbing.  The 
oporc.tion  without  scaffold  proved  more  successful.  By 
the  end  of  the  afternoon  s.ll  trusses  were  up  c.nd  the  roof 
lath  placed. 

The  following  day  i/as  devotee,  to  tost  a.nd  criticism.  The 
walls  Were  carefully  tested  for  square  and  alignment.  One 
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roof  truss  was  ri^^-ged  up  with  strings  and  bobs  pltmibs 
to  check  stresses  a.nd  deflection.  It  was  overloaded  with 
sacks  of  cement  and  the  v/eights  of  A./orkmen  to  almost  five 
times  the  design  load 5 men  hung  on  the  bottom  chord  v/hile 
photographs  v/ere  being  taken  to  show  loading  and  deflec- 
tion, The  deflections  were  measured  at  all  points  and 
showed  none  in  excess  of  the  allowable  deflection  for  plas- 
ter ceiling,  which  certainly  proved  the  truss  ainply  strong 
enough  for  1"  insulation  board  finish. 

The  spread  at  the  plates  was  carefully  measured,  certain 
features  of  the  experiment  being  conducted  twice  for  this 
purpose.  It  was  found  to  be  well  within  all  essential 
factors  of  safety.  The  sufficiency  of  the  nailing  on  all 
members  v/as  careful3.y  studied  by  inspection  during  and 
after  test.  Practically  all  nails  were  found  in  direct 
shear  stress.  This  nailing  was  considered  more  than  ade- 
quate but  a few  adjustments  improved  future  construction. 

Conference  discussion  of  the  tests  a.nd  criticisms  brought 
out  that  the  operatio..  was  entirely  satisfo.ctory  from  a 
standpoint  of  feasibility  of  design  and  construction,  but, 
that  tliore  was  not  sufficient  cost  data  available  to  de- 
termine its  econoL.ic  va.lue.  Certain  changes  and  correc- 
tions were  directed  made  in  various  phases  of  design  and 
construction  methods.  The  District  Engineer  decided  to 
erect  two  more  houses  on  their  unit  locations;  one  to  be 
erected  of  materia.lE  procut  in  the  sliop  and  tlio  other  of 
sections  prefabricated  in  the  shop,  he  directed  that  a 
careful  comparative  cost  should  be  kept  of  both  operations 
in  order  to  bring  out  all  significant  items  of  difference, 
ouch  as  handling  materials,  labor,  and  qualilies  of  con- 
struction. Production  plant  methods  should  be  closely 
studied  for  both  operations  v/itli  a view  to  ro5.rrangcmont 
for  economics.  Truck  loadin^;,s  should  be  studied  and 
scheduled  according  to  crews,  operations,  time,  etc. 

Study  should  be  given  to  the  arrang.oment  of  final  draw- 
ings by  plans,  specifications,  and  quantity  survey  of 
ma.torials  to  fit  production  plant  methods. 

During  the  conference,  criticism  was  diroctecL  at  the  de- 
sign of  the  joint  construction.  Iho  original  method  ho.d 
been  plannca  to  give  absolute  flexibility  of  panel  ar- 
rangements. The  District  Enginocr  decided  that  since 
there  was  no  decision  to  prefabricate  the  interior  par- 
titions, the  extra  flexibility  would  be  dispensed  with  in 
favor  of  a i..ore  simple  joint  construction.  The  walls, 
v/hich  had  boon  centered  on  the  module  before,  were  placed 
so  that  the  interior  of  one  side  and  the  exterior  of  the 
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other  side  was  on  the  mod-ulc,  v/hich  ^avc  a simple  butt 
j oint . 

The  houses  to  be  built  for  thw  directed  experiment  v/crc 
24’ -0"  by  24’ -0"  oacli  and  wore  on  contigious  lots.  One 
house  was  the  alternate  of  the  other,  matorials  were  prac- 
tically identical  and  tlic  opcro.tions  on  both  houses  could 
bo  easily  studied.  The  District  Engineer  o.nd  members  of 
his  staff  attondod  this  erection. 

The  conference  and  criticism  which  followed  brought  out 
that  although  tlio  cost  comparison  v;as  not  complete  at  this 
time,  the  prcfo.brication  method  promised  the  aiost  economic 
construction.  The  high  cl8.es  of  labor  domanded  by  field 
erection  of  the  house  v;as  not  available  in  the  vicinity  of 
the  project.  Four  ca.rpcntcrs,  who  had  to  be  laid  off  on 
the  field  erection  operation,  worked  very  well  on  the  pro- 
fabrication operation.  Tlie  labor  quality  on  the  prefabri- 
cated house  v/as  apparently  better.  A greater  part  of  the 
construction  of  the  prefabricated  house  was  done  in  the 
pla.nt  under  supervision.  Even  groatur  efficiency  was 
promised  by  better  organization.  The  impassable  condition 
of  the  roads  and  expected  bad  weather  wore  at  this  time 
very  evident.  The  District  Engineer  sutsmarized  these  con- 
clusions and  issued  the  order  that  all  plans  and  operations 
should  be  immediatoly  pointed  tow'ard  the  full  production  of 
the  house  and  barn,  by  shop  fo.brication  method. 

The  District  Engineer  made  a.  brcakdovni  of  plane  by  steps 
and  carefully  coordinated  the  plan  sheets  to  illustrate 
each  operation.  The  changes  and  rccom.iendations  noted  in 
the  last  conference  were  ordered  incorporatv^d  in  final 
dr'awingc . Complete  control  drawings  were  directed  drav/n 
including  plans,  elevations,  eoctions,  c.nd  dcto.ils.  Com- 
plete shop  drawings,  covering  in  detail  each  separate  pre- 
cut and  prefabrication  operation  required  for  one  house, 
such  as  girders,  joists,  studs,  panels,  trusses,  etc., 
were  directed  drav/n.  Complete  field  erection  drawings 
showing  oacli  operation  to  be  followed  in  assembling  the 
vo,rious  precut  and  prefabricated  units  comprising  one  house, 
wore  directed  drawn.  Complete  indexes  and  material  control 
sheets,  designed  to  consolidate  the  material 'and  cutting 
schedules  wer^  ordered  prepared  and  drawn  on  each  of  the  shop 
and  field  drawings.  Assembly  jigs,  templates  and  fromiing 
tables  that  would  be  necessary  for  shop  fabrication  wore 
diroctud  to  be  designed.  A production  plant  material 
flow  chart  was  v/orked  out  and  directed  to  be  drawn  to 
scale,  showing  receiving  facilities,  space  required  for 
stock,  prccut,  and  prefabricated  materials,  arrangement  of 
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cquipracnt,  and.  lincG  of  mtcrial  flow  in  operation.  Vari- 
ous control  diap.raruG , graphs,  and  schedules  necessary  to 
the  accurate  tiiiiing,  ordering  and  accounting  of  all  mater- 
ials, labor  and  eruipmont,  were  worked  out  and  directed  to 
be  prepam.-d. 

PLATE  17  is  an  index  which  outlines  the  final 
house  drawings. 

Control  drawings  were  prepared  and  carefully  reviewed  to 
insure  inclusion  of  all  clio.nges  and  recoiiiraendations  dir- 
ected in  conference. 

PLATE  18  illustrates  the  founda.tlon  plans 
s.nd  sho\;s  layout  and  details  of 
piers  and  footings. 

PLATE  19  shov;s  tiie  cross  section. 

PLATE  20  shows  the  floor  plan. 

PLATES  21  APD  22  illustrate  the  four  ele- 
vations . 

PLATE  23  sh.ows  the  electrical  plan. 

These  were  also  used  as  field  erection  drawings  to  cover 
the  exterior  finish  operation. 

Shop  drawing  for  piers  is  plate  /-  24  . The  piers  v/ere 
8"  X 8"  square  and  2’-0"  long  \.dth  all  corners  beveled. 
Galvanized,  purf orated  pipe  hanger  straps  were  placed 
running  continuously  through  the  piers  and  projecting  at 
each  end.  The  projection  at  the  bottom  was  3"  provide 
anchorage  of  the  pier  to  the  footing  and  at  the  top  9"  to 
provide  anchorage  of  v/ood  platform  to  tlie  pier  by  nailing 
through  the  perforation.  The  pipe  Irangor  strap  \/as  placed 
in  such  a manner  that  a single  standard  pier  would  fit  all 
girder  conditions  found  in  the  house  with  the  design  load 
falling  on  direct  center  bearing  of  the  piers. 

The  shop  drawing  for  the  panels  are  .plates  25  to  34-  in- 
clusive.  There  xioro  ton  sizes  of  pa.nels  originally  planned, 
eight  of  them  12 '-0"  long  a.nd  tv/o  o'-O"  long.  After  the 
District  Engineer  ordered  that  only  three-bedroom  houses 
bo  built,  only  eight  different  panels  \;ere  required. 

Shop  drawing  for  window  and  door  inserts  are  Plates  p'  35 
to  39  inclusive.  These  drawings  cover  the  operation  of 
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rough  froiTiing  of  trir-iracrs,  sill,  hctuf^,  etc.,  around  the 
openings  planned  to  he  a separate  fabrication  job  from 
the  v/all  frarxiing,  Y/indows  and  doors  were  designed  to 
occur  in  the  exact  center  of  tv/o  stud  bays  so  that  the 
framing  of  all  would  bo  similar,  and  could  bo  easily 
standardized  for  precutting  and  profabrication. 

Shop  drawing  for  the  gable  end  panels  is  Plato  40  . 

This  drawing  covers  the  fabrication  of  the  gable  ends 
which  were  made  up  in  complete  units  for  each  end  of  the 
houses  cibovo  the  wall  plate  lines.  The  design  of  those 
panels  is  simple,  with  as  many  square  cut  fits  as  possible, 
in  order  to  avoid  mitre  cutting  \ih±ch  was  an  operation 
not  easily  possible  with  the  gasoline  saw  equipment.  In 
place  of  a top  plate,  standard,  rafters  \7cr0  used  flat 
against  the  inside  face  of  the  studs  to  be  nailed  to  the 
plate  at  the  ends.  This  gave  tlio  srn.ie  triangular  con- 
struction as  a roof  truss  and  ro  _^uirod  less  care  in  fit- 
ting. 

The  bottom  plate  was  2 x 6"  material  in  12 '-0"  lengths, 
scabbed  in  the  center  and  served  not  only  as  plate  for 
the  crippled  studs,  but  also  as  ceiling  nailer  for  the 
interior  coiling  finish.  Crippled,  studs  v/orc  fastened 
to  this  plate  on  2'-0"  centers  designed  to  bo  exactly 
above  those  in  the  v/all  panels.  Ihc  center  stud  was 
left  out  for  the  insert  of  the  framing  around  the  louvre. 
The  louvre  itself  was  made  up  in  rectangular  shape  to  avoid 
mitre  cutting.  The  crippled  studs  were  square  cut  as  was 
the  siding,  (all  designed  to  be  procut). 

Shop  drav/ing  of  the  roof  truss  is  Plato  ^ 41  . The  truss 
was  designee  to  be  built  in  the  same  jig  as  the  gs.blc  ends. 

Shop  drawing  for  the  "B"  nailers  is  Plate  42  . Those 
so  co.llcd  "B"  no.ilers  were  2 x 4"  nailers,  designed  to 
be  made  up  in  strips  cither  8'-0"  or  l6'-0"  long.  They 
provided  cross  nail  bearing  for  the  interior  ceiling  fin- 
ish and  \7crc  nailed  to  a plate  forv.iing  a comb-liko  shape 
tho.t  automatically  centered  the  ceiling  joists  on  2'-0" 
centers  and  could  bo  adjusted  easily  with  the  joists  by 
sliding.  "A"  nailers  or  those  blocks  betv/oen  the  trusses 
on  top  of  the  v/all  plo.tcs  were  sent  to  the  job  pro  cut  in 
stanidard  sizes.  Their  functions  \/orc  to  provide  nailing 
for  the  coiling  board  around  the  perimeter. 

Shop  drawings  for  porch  floor  and  roof  panels  arc  Plates 
-?r  43  and  44  . The  original  porclics  had  been  made  up  as 
procut  material  only  and  put  together  in  the  field.  They 
v/crc  designed  in  t\/o  sizes  for  t.he  different  functions  of 
rear  and  front  porcii  using  permanent  screen  pc.nels,  shop 
fabrico-ted  for  the  roar  porch.  This  considerably 
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complicated  the  job  of  finicliin;^  because  the  porch  rafters 
rested  on  the  soiac  plate  as  the  house  trusses  and  had  to 
bo  placed  before  the  roof  could  bo  shingled.  This  also 
multiplied  the  spv:.cial  plans  and  handling  at  co.ch  job. 

The  District  Engineer  directed  that  porches  be  designed 
as  separate  entirely  from  the  house.  To  secure  standard- 
ization, a single  size  v/as  chosen,  12 '-0"  x 8'-0",  and  so 
a.rrangcd  that  screens  v;cro  demountable  for  the  rear  porch, 
and  could  be  replaced  a.t  any  time  by  storm  sash.  The  porch 
floors  and  roof  decks  wore  made  up  as  panels  and  so  designed 
that  they  would  fit  bcnca.th  the  cornice  of  the  co.vos  and 
against  the  frieze  on  the  gable  side.  Those  were  shop 
fabricated  in  the  same  manner  as  other  panels,  the  roof 
section  being  finished  complete  \dtli  metal  roofing  and 
flashing. 

Shop  drawing  for  porch  steps  is  Plate  45  « Steps  were 
made  up  with  finished  treads  and  enough  material  allo\/cd 
in  the  carriages  to  be  fitted  to  the  grade  line.  This 
was  possible  on  this  project  because  of  the  extremely 
level  topography. 

Shop  dro.wing  for  procutting  templates  is  Plate  I'-  46.  It 
wo.s  found  necessary  to  have  a coiaplc-te  shoot  of  details 
of  all  material  to  be  precut  with  other  than  straight 
square  cuts.  It  had  been  noted  b^-.fore  that  the  number 
of  those  had  been  kept  at  a iainioium  because  most  of  those 
cuts  wore  hand  operations  or  at  best  a difficult  operation 
for  the  gasoline,  cut-off  equipmtnit. 

Shop  drav/ing  for  gable  ^nd  louvre  is  Plate  ;y_47_»  This 
is  a complete  shi^-ct  of  details,  elevations,  and  templates, 
to  cover  mill  fabrication  of  louvres  for  the  ga.blo  ends 
of  the  houses. 

Shop  drawings  for  windov/,  door  and  porch  screens  arc  Plo.tcs 

# 48  , 49  and  50  . 

Shop  dra\;ings  for  kitchen  cabinet  details  arc  Plates  -y  51  ? 
52  and  53  « Tliose  dra.wings  cover  the  complete  fabrication 
of  kitclien  cabinets,  sink,  drainboo.rds , and  other  eases  to 
make  up  the  whole  unit. 

Shop  drawings  for  v/indov;  and  door  frame  details  rare  Plates 

# 54  , 55  , and  56  . 

Field  erection  drawings  for  setting  piers  o.re  plates 
57  ; 58  , 59  and  60  . Those  plane  sho\e  details  and  all 
dimensions  and  matcria.ls  necessary  to  complete  excavation. 
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pouring  footings,  and  Getting  of  the  piorc.  It  was  also 
used  by  the  onginocrc  in  conjunction  with  the  unit  plot 
plans  to  guide  them  in  staking  and  setting  batten  boards. 
These  plans  shov;  dimonsions  of  footings  for  piers  and 
chimneys  and  gives  the  correct  turning  of  the  perforatud 
strap  for  best  advantage. 

Field  erection  drawings  for  floor  framing  is  Plate  6l  . 
This  plan  shows  a.11  details,  materials,  and  general  pls.ns 
necessary  to  completely  frojiic  the  platforra.  All  materials 
necessary  arc  given  a symbol  to  put  on  each  piece  dur- 
ing the  prucutting  operation  in  the  shop,  with  the  excep- 
tion of  the  sub-flooring. 

Field  drav/ings  for  psnicl  erection  arc  Plates  3-  62  , 63  , 

64  and  65  « These  sheets  \/ere  used  to  control  actual 
panel  sotting,  sequence  of  loading,  unloading  and  erection. 
All  field  connections  arc  sho'-na. 

Field  erection  drawing  for  roof  truss  erection  is  Plate 
i;-  66  . The  plan  of  all  houses  \;as  the  same  at  the  roof 
line,  after  the  order  of  the  District  Engineer  to  stop 
building  the  smaller  house.  Only  one  shout  is  therefore 
necessary.  This  sheet  shows  the  placing  of  the  gable  end 
pa.nols,  the  trusses,  both  "A"  and  "D"  coiling  nailers, 
bracing,  tlio  cat  walk  in  tlic  attic. 

Porch  erection  plan  is  showTi  by  Plates  1!^  6?  s-nd  68  . As 
all  porches  were  treated  as  a scpar.atc  and  complete  ad- 
dition to  only  Iiousc,  onid  as  they  were  designed  to  fit  both 
on  the  cave  o^nd  ga.ble  sides  of  the  houses,  one  ploni  covers 
the  entire  operation.  All  the  iioccosoa’y  plans,  elevations, 
and  dcto.ils  arc  shown  to  fit  all  conditions.  Ka.d  those 
porches,  O.S  originally  planned,  been  built  at  the  same 
time  as  the  rest  of  th^  house,  o.ll  plonis  would  luivo  had 
to  be  multiplied  by  tv/o  or  four,  and  0.  corresponding 
nuiiibcr  of  production  orders,  material  lists,  and  schedules 
v/ould  have  had  to  bo  prepared,  tiius  complicating  operations. 
This  is  one  instance  in  which  actual  production  plant  op- 
eration had  c,  largo  hand  in  the  design. 

Chimney  erection  plan  is  Plate  f'-  69 « This  plan  shows  only 
the  dimensions  and  details  iiuccs^ary  to  place  and  build 
the  chiranoy  in  relation  to  the  r-^st  of  the  building  which 
is  only  outlined.  The  chimney  \/as  of  brick  v/ith  clay  flue 
tile  and  corbelled  brick  cap.  The  foundation  was  of  con- 
crete block  on  poured  concrete  footing  \Aiich  \,a.s  put  in 
at  the  same  time  ',c  the  house  piers.  This  chimney  wo.s 
carefully  designed  to  be  executed  at  a time  \;hich  v/ould 
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not  conflict  vith  other  \;orkj  and  to  be  built  complete 
from  foundo-tions  at  one  ojperation,  to  avoid  cutting  struc- 
tural members.  The  chimney  v.'as  1 ' -5"  square  v.dth  a single 
X terra  cotta  flue  tile  with  two  metal  thimbles 
projected  into  it.  This  was  consistent  with  local  practice 
in  that  region  and  no  fault  of  draught  has  been  noticed 
even  though  both  thimbles  are  being  used  at  the  same  time. 

The  ceiling  erection  plan  is  Plate  -!;■  70  » This  plan  cov- 
ered all  the  work  necessary  in  placing  the  ceiling  of  1" 
insulation  board  and  designed  nailers  necessary  for  the 
operation.  The  joints  bet\;een  panels  of  this  insulation 
board  were  simple  square  edged  butt  joints  and  are  only 
slightly  noticeable  after  two  coats  of  liglit  colored  casein 
paint . 

The  interior  partition  erection  plans  are  plates  7 1 5 

72  , and  73  « These  plans  sho\;  interior  finishing  of 
partition,  closets,  doors,  cabinets,  etc.  Tliey  were  made 
separate  from  the  control  drawings  in  order  to  keep  op- 
erations divided.  These  plans  include  also  the  location 
of  wind  bracing,  partitions,  closets,  doors,  etc. 

master  material  cutting  lists  were  prepared,  Plates 
74  , 75  . and  7 6 , to  check  quantities  of  materials  as 
listed  on  the  separate  shop  and  field  plaiis,  and  from 
which  quantity  surveys  and  material  lists  could  be  pre- 
pared. Tliese  materials  have  been  completely  broken 
do\.-n  to  sho\;  quantities,  qualities,  symbols  of  use,  ac- 
tual sizes  and  lengths  of  uiaterials  and  a consolidation 
table  prepared  from  the  list  of  stock  materials  entitled 
"to  bo  cut  from".  Plates  77  ; 78  ; and  79  are  the  mater- 
ial cutting  lists  for  tlio  mill  w^ork. 

Assembly  jigs,  fraraing  tables,  and  templates  wore  made 
from  free  hand  sketches  and  alterod  to  suit  each  change 
made  in  design  and  operation.  Those  freehand  sketches 
illustrate  the  simplest  possible  wood  frames  or  tables, 
v/ith  blocks  or  notches  so  pl3.ccd  to  align  and  hold  pro- 
cut  material  in  position  for  nailing  together  to  form 
panels  or  other  prefabricated  units. 

Certain  conclusions  regarding  the  design  features  of  the 
house  socra  advisable  in  this  report.  Tk:0  control  drav/ings 
as  presented  v/crc  perfectly  satisfactory  for  tho  operation 
of  Southeast  Missouri,  but,  several  changes  might  be  help- 
ful, if  used  for  other  operations,  Those  are  not  standard 
a.r  chit  cot  ural  drawings  and  should  not  bo  considered  as 
such.  All  plans  might  be  drawn  with  center  linos  of  all 
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interior  partitions,  exterior  walls,  closets,  etc.,  exactly 
on  LiOdulc-,  thereby  poruitting  gros-tor  standardization  and 
allov/ing  interior  partitions  to  be  prefabricated.  In  this 
luanner,  both  exterior  and  interior  finish  inatcrials  v;ill 
worl.  to  absolute  standards  of  i.iaterial  or  to  standa.rd 
cuts  of  tills  material.  The  ceiling  and  floor  could  then 
be  made  in  standard  panels  of  two  or  throe  sizes,  cutting 
well  froi:i  stcnidard  naterials.  lliis  involves  an  additional 
amount  of  cutting  and  nailing  figured  by  length  of  lino. 

TIio  standardization  achieved  nay  lo\/or  cost  of  production 
and  erection  handling  by  eliminating  time  generally  spent 
in  interprota.tion  of  drawings  and  layout  work,  and  tlicrcby 
improve  control  of  all  operations. 

The  plans  miglit  be  drawn  on  small  standard  sheets,  includ- 
ing only  one  plan  to  a choot.  Llodular  linos  v.’ould  be 
dincnsional,  and  include  plan  details  of  all  junctions 
arranged  to  read  properly.  One  portion  of  the  sheet  might 
include,  complete  specifications  of  materials,  executed 
in  a tabular  form  of  schicdulc  easily  read  for  purposes  of 
quantity,  survey,  estimate,  uo.terial  orders,  and  absolute 
shop  and  field  control,  OthiOr  sh.ucts  shov/ing  sections, 
elevations,  and  mill\.’orh  would  be  designed  in  a similar 
manner.  Absolute  control  of  any  job  is  possible  through 
complete  and  clear  drawings  expressing  the  desired  o.rchi- 
toctural  and  construction  design  and  this  is  particularly 
true  in  planning  for  production  oporo.tions  in  \;hich  smo.ll 
errors  and  omittance  arc  exaggerated  by  the  nuiebor  of  units 
being  produced. 

Shop  dra\;ings  \.;cro  satisfactory  but  might  bo  revised  to 
better  coordinate  them  and  their  utility  to  more  complete 
control  plans.  Shop  drawings  mighit  also  bo  prepared  to 
cover  the  design  and  construction  of  all  asscLibly  jige, 
platforms,  templates  and  to  illustrate  their  operation. 
Field  erection  dro.wings  might  be  revised  to  agree  ;;ith 
more  complete  control  drawings  .and  might  be  further  sup- 
plemented by  a manual  of  erection  operation  more  clearly 
defining  the  exact  sequence  of  each  operation. 

The  District  Engineer  directed,  .s,ftcr  conference  \/ith  the 
Management  Division,  that  the  basic  design  standards  set 
up  for  general  control  of  tl'o  design  of  houses  on  this 
project  should  include  planned  studies  for  future  mod- 
ernization and  oxpo.nsion. 


PLATE  1 6 illustrates  thioso  studios. 

The  pla.n  noted  as  "A"  is  tlie  original  small  tw^o  bedroo;.; 
type  show'll  for  complete  socuoIicl,.  Plan  "B"  is  the  second 
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stage  or  twenty-four  by  thirty-t\/o  foot  plan  secured  by 
longtlicning  Plan  "A"  ciglit  feet  c.t  one  end.  Prefabrica- 
tion of  interior  partitions  would  greatly  sii-iplify  the 
ro-arrangcuciit  of  spaces  nGccssita.tcd  in  expansion , re- 
■juodoling  and  uodernization. 

Plan  "C"  has  been  dravrn.  to  sho\/  the  a.ddition  of  noderni- 
zation  features  to  the  original  plans  in  the  uost  eccnoaic 
r;!cthod  possible.  Coraparing  plan  "C"  with  Plan  "B" , an 
addition  ox  a single  eight-foot  bay  to  the  living  room- 
kitchen  end  of  the  building  makes  possible  rearrangement 
of  these  rooms  and  gives  adaitional  spo-ce  for  a batliroom, 
closets 5 hall  r.nd  o.llo\7S  tlic  dining  a.ctivitics  to  be  sc- 
paro.tod  from  those  of  the  living  rooi.i.  The  kitchen  re- 
mains in  the  sa.uG  space  it  occupies  in  the  original  plan, 
but  is  rearranged  for  better  function  in  conjunction  with 
the  new  dining  room.  No  partitions  arc  disturbed,  but  it 
is  necessary  to  move  the  exterior  end  walls  out  and  add 
two  panels  to  make  the  extension.  A bathroom  and  addi- 
tional cloGut  space  for  linens  and  coats  is  placed  in 
the  angle  formed  by  the  three  origiir'l  bedrooms  \;hich  it 
will  not  bo  necessary  to  disturb.  This  feature  sepa- 
rates tlio  pluiubing  supply  and  wristo  linos  of  the  nov;  bath- 
room fixtures  and  those  of  the  kitchen,  but  plan  efficien- 
cy of  the  arrangement  should  offset  the  a.dditional  length 
of  pipe  run  ncccssa.ry. 

The  follo\;ing  sequence  might  be  ci.sDloycd  in  constructing 
these  modcrniza.tions . Three  additional  piers  arc  required. 
These  can  be  placed  by  repeating  the  former  end  wall  de- 
tail. Temporary  blocking  and  bracing  should  bo  placed  in- 
side the  existing  living  roo;.;  and  kitchen  to  support  the 
roof  construction  while  the  neccssa.ry  wr.ll  pcincTs  are 
freed  find  moved.  These  panels  should  be  stripped  of  ts.t- 
tens,  covcr-bos.rds , and  frieze  and  cut  free  with  a metal 
saw.  This  operation  has  already  been  executed  quickly  and 
efficiently  as  a i.iistakc  in  erection  made  a shift  in  the 
panels  of  one  house  necessary.  Furtl.'.or  experience  in  the 
taking  apart  of  these  buildings  and  moving  the  same  to 
another  site  v/as  go.inod  \di£.n  the  temporary  office  building 
was  taken  down,  moved  to  a site  on  the  project,  erected 
o.nd  completed. 

The  new  girder  extension  should  then  bo  placed,  using 
scabs  and  metal  ties  to  insure  good  construction  joints. 

The  end  v/all  girders  may  bo  re-used  v/itliout  cutting.  The 
only  additional  material  required  for  the  floor  system 
v;ill  be  throe  girders  8'-0"  long  with  ledgers,  eight 
joists,  and  nccosssa’y  bridging  said  flooring. 
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The  pc.nclE  should  be  rearranged  and  erected  in  the  same 
manner  as  origina.llyj  two  a.dditional  panels  3.nd  certain 
revisions  of  the  existing  ones  being  made  on  site.  It 
will  not  be  necessary  to  strip  tl:e  entire  interior  fin- 
isl-  from  tliese  existing  panels  bec3.usc  the  ne\/  nailing 
may  bo  done  through  the  finish,  both  from  the  inside  and 
the  outside,  into  the  floor  system. 

The  original  gable  end  pEuiol  can  be  re-used  and  erected 
in  the  original  manner.  Four  nc\;  roof  trusses  are  needed. 
Additional  shingles,  roofers,  cornice,  frieze,  and  brac- 
ing \/ill,  of  course,  be  required.  The  origina.!  coiling 
need  not  bo  disturbed  any  further  than  resetting  the  end 
sections  and  adding  tho  nc\;  pieces  after  the  new  trusses 
and  other  sections  arc  in  place.  Tho  existing  house  is 
finish  floored  in  the  direction  of  the  joists  so  need, 
only  be  added  to  as  required  for  the  extension. 

Frii.ic  painting  of  tho  now  section  will,  of  course,  have 
to  be  done  before  can  entire  finish  coat  is  given  in  order 
to  blond  the  nc\.  o.ddition  to  the  existing  pa.rt.  The 
front  porch  \/ill  ha.vc  to  be  moved,  but  as  this  was  orig- 
inally pla.nned  as  a.  separate  section  it  will  bo  neither 
an  expensive  or  difficult  operation. 

The  cost  of  the  now  improvciucnts  \.dll  depend  on  the  j.ianncr 
in  which  they  arc  executed,  as  volume  of  construction  is 
a very  necessary  adjunct  to  the  economy  of  such  an  operc,- 
tion.  Tho  o.ctual  a.ddition;al  space  required  should  cost 
not  much  more  tha.n  t\.cnty-f ivc  pur  cent  of  the  original 
construction  so  the  total  cost  will  depend  entirely  upon 
the  fixtures  for  the  bathroom,  plumbing  layout,  hot  water 
hea.tcr,  septic  taaik  and  ^rcaso  trap,  field  of  c.gricultural 
drain  tile  for  disposal  of  -v/astc,  and  a pressure  v/ater 
system  for  the  operation  of  the  plumbing.  The  cost  of  tho 
latter  will  depend  somc\/ho.t  on  the  availability  of  electric 
power  for  operation  of  tlic  v/ell  puuip.  Certain  technical 
studies  will  be  necessary  in  order  to  cctc.blioh  the  econ- 
o:..y  of  those  luodc-rnizations , such  as  the  laying  of  septic 
tank  and  disposal  field  owing  to  the  high  \/ator  tabic, 
and  also  insulation  of  all  plumbing  lines  coming  in  con- 
tact \/ith  tho  outside  air. 
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BARN  DESIGN 
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The  District  Engineer,  follov/ing  the  general  policy  con- 
ferences, on-site  inspections  and  conferences  v/itli  man- 
agement personnel,  gave  specific  instructions,  directions 
and  data  v/hich  enabled  the  personnel  assigned  to  design 
the  barn  to  begin  operations  and  prepare  tentative  sketches. 

Local  conditions  affecting  the  barn  design  were:  flat 

topography,  high  water  table,  sandy  and  alluvial  soil 
tending  to  blov;  and  erode  from  piers,  frequent  high  v;inds, 
mild  winters  and  hot  summers. 

The  barn  must  provide  for  2 mules,  1 cow  and  ca.lf,  pen 
for  miscellaneous  use,  40  chickens,  3*^0  bushels  of  ear 
corn,  8 tons  of  hay,  roora  for  cottonseed  and  feed  storage, 
and  a wagon  shed,  to  meet  the  planned  agricultural  program. 
Total  cost  not  to  exceed  $600. 

The  farra  raanagement  personnel  offered  a sketch  of  a barn 
which  had  been  built  in  the  area  of  the  project  in  re- 
habilitation Y.'ork  \;hich  satisfied  their  use  rocuireraents 
and  the  conditions  peculiar  to  t’le  project.  Ihis  barn  v/as 
built  on  piers,  and  the  animals  \;ere  loose  in  pens.  No 
insulation  v;as  required. 

Construction  Engineers  pointed  out  that  surplus  building 
materials  were  to  be  used  in  the  construction  of  this 
project  before  purchasing  new  Uxatcrial  and  that  the  barn 
design  should  be  flexible  in  the  use  of  various  kinds, 
sizes  and  lengths  of  building  materials. 

Tlie  Chief  Architect  in  charge  of  all  design  work  had  in 
mind  the  development  of  house  design  of  the  Southern  type 
of  architecture.  He  required  xhat  the  barn  bo  designed 
to  harmonize  with  the  house. 

Based  on  tliis  data,  sketches  and  reciuiroments  obtained 
from  farm  managers,  construction  engineers  and  architects, 
free  hand  studies  of  a barn  plan  Y.'cro  made.  These  studios 
followed  the  sketch  furnished  by  the  farm  management  people. 
These  studios  \;ore  approved  with  the  exception  of  the  roof 
shape  which  was  required  to  bo  changed  from  a gajubril  roof 
to  a low  lying  gable  roof  to  harmonize  Y/ith  the  house  de- 
sign. 
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Farra  oconoriiiGxs  objoctod  to  tho  design  bccaaso  of  the 
smll  lia7  c.j.pacity  provided  bv  the  lov/  gc.blc  roof.  They 
v:ould  not  apvrovc  ti'.e  plan  v.d.thout  increased  hay  capa- 
city providod  by  the  geaibril  roof  indicfitcd  on  their 
original  shot  eh.  The  construction  Zngincers  ]iad  cs- 
tiiiiatcd  the  barn  would  cost  C5>2»  They  pointed  ou.t  tha,t 
the  base  price  of  o600.  v/as  a total  cost  which  would  have 
to  include  ovcrlicad  itous  a.nd  the  barn  as  designed  would 
therefor^  cost  too  nrach.  The  a.rchitccts  v/ould  not  approve 
of  changing  frou  the  gable  roof  to  o.  ganbril  roof  because 
such  a barn  woi-ild  overshadow  and  dotx-act  froui  the  house. 
Tahing  into  account  those  conflicting  opinions  of  utility, 
cost  c'.nd  appearance,  the  District  Engineer  ordered  the 
plan  to  bo  discaidod. 

A discussion  followed  the  discarding  of  the  first  prelii:;- 
ino.ry  plnro  aimed  at  securing  a coraaon  basis  for  a second 
design.  Seeing  tho.t  thic  discussion  was  getting  nowiiorc, 
the  District  Engineer  laedc  rough  chctch  of  a polo  type 
barn  observed  to  be  extensively  used  in  this  area,  and 
cfi'crud  it  as  a solution  to  the  problera.  This  idea  sug- 
gested <a  ccirtral  hay  mov;  extending  froai  the  ground  to  the 
roof  \;itli  pons  and  storage  rooms  on  bot:i  sides.  He  fur- 
tlior  suggested  incorporating  the  poultry  house  into  the 
barn  to  add  some  money  to  the  barn. 

Farm  mana.gcmcnt  piannore  objected  to  Poultry  house  in  the 
barn  as  impractical ? the  loss  of  hay  in  contact  with  the 
ground;  the  inconvenience  in  caring  for  livestock  because 
it  was  necessary  to  go  outdoors  to  go  from  pen  to  pen  or 
carry  food  froi.i  feed  rco..i  to  o.nieu.ls;  and  the  fact  that 
tnangors  had  to  be  fill-^-  from  behind  the  animals  rather 
than  froti.  a feed  alley  in  frent.  Construction  Engineers 
objected  because  of  the  le.rge  mmibcr  of  doors  and  bc.causc 
this  suggk-sted  plan  covered  slbcut  twice  as  much  ground 
and  reef  .arua  as  the  first  preliminary  sketch.  They 
thought  it  would  cost  mere  to  build.  The  architects  ob- 
jected or  the  ground  th  ,t  this  squs.tty  tyiDC  of  building 
was  foreign  to  thL,  project  region. 

Despite  these  objections  by  the  fanii  managemont  economists 
to  its  ib.ility?  of  thiu  engineers  to  its  cost  and  th.L;  ar- 
ceitwcts  to  its  appearance,  the  District  Eiiginocr  directed 
thr^t  a trial  plan  be  dr:n;n.  work  \;c.g  started  on  the  pre- 
limina;*y  plan  and  was  coirgjlcted . At  LaForge,  consultation 
■with  tne  farm  iaanagOi.iv.nt  planners  and  the  Construction 
Engineers  on-site,  .'rino-lly  produced  a tentative  design 
Oveproved  bj  all  concerned.  The  level  topography  and  soil 
conditions,  the  uniform  type  of  farriing  to  bo  practiced, 
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the  mild  climate  raid  especially  the  standard  of  living 
and  abilities  of  the  people  dictated  that  one  type  of 
barn  rdtii  a simple  plan  and  simple  mass  should  be  de- 
signed. The  direct  cost  of  the  barn  should  be  $500. 
and  in  order  to  keep  below  the  budgeted  aiiiount  all  fact- 
ors would  have  to  be  cut  to  the  minimum  and  possibly  some 
eliminated . 

The  ba.rn  to  be  constructed  of  wood  material  using  the  post 
type  of  framing  set  on  concrete  piers.  This  type  of  con- 
struction, when  applied  to  small  buildings,  provides  the 
rnaximur.;  amount  of  floor  spaefe  and  cubage  at  a minimuiii 
cost.  The  hay  load  rests  directly  on  the  ground,  elimina- 
ting heavy  floor  joists  and  girders.  Purlin  posts  and 
purlins  break  tb.e  rafter  spans.  It  is  well  suited  for 
piers,  eliminating  a continuous  foundation;  the  vertical 
siding  carries  some  of  the  structural  load;  diagonal  brac- 
es built  into  the  wa.ll  cut  the  effective  span  of  the  plates, 
and  transfer  the  loads  from  the  sills  directly  to  the  posts 
and  piers. 

The  general  floor  arrangement  was  to  be  a central  hay  stor- 
age cxte’nding  froi..  the  ^round  to  the  roof  and  running  the 
entire  length  of  the  barn.  Fens  for  the  various  animals 
to  be  along  one  side  of  this  mov;  and  sp3.ee  for  ear  corn, 
cottonseed,  feed  storage,  and  the  chickens  along  the  other 
side  of  the  hay  mo\/.  A shed  for  ms.chinory  storage  was  to 
be  along  one  end  of  tlie  barn.  Tixis  was  essentially  the  same 
idea  as  suggested  by  the  District  Engineer  in  the  second 
proliiiiinary  pla.n.  It  was  found  that  Uiost  of  the  objections 
became  unimportsmt  v/hen  loco.l  conditions,  type  of  farming 
planned,  and  especially  the  needs  of  the  people  \;ere  stud- 
ied on-sitc.  The  farm  iuanagement  technicians  wore  satis- 
fied v.dth  this  plein  because  it  gave  a larger  floor  area 
than  the  first  preliminary  plan.  They  suggested  the  elim- 
ination of  the  wagon  shod  in  case  it  was  necessary  to  cut 
cost  in  order  to  meet  the  budget. 

The  central  hay  mo\;  to  n.old  8 tons  of  hay,  required  approxi- 
mately 4000  cu.  ft.,  (at  500  cu.  ft.  per  ton),  or  a space 
13  feet  \/ido  and  feet  long  by  11  foot  high.  The  actual 
designed  floor  space  \,as  12'  x 30’* 

The  Anima.1  Unit  along  one  side  of  the  mo\7  housed  2 mules 
requiring  a box  stall  of  10'  x 10'  minimuiu  size  without 
manger;  n pen  for  mieccllancous  uses,  also  a 10'  x 10'  en- 
closure, and  a pen  for  a co\7  and  calf  also  10'  x 10'.  Total 
floor  space  designed  was  10'  x 30' • 
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The  Crop  ai-jcl  Poulxiy  Units  along  the  other  side  of  uo\7 
required  space  for  30^^'  hu.  oar  corn  or  750  ft.,  (at 
2-|-  cu.  ft,  per  bu.),  A space  10'  x 1C  v/ith  average 
height  of  C gave  SCO  cu.  ft.  Forty  Chickens  required 
l60  sq.  ft.,  (o.t  4 sq.  it.  per  bird).  A space  10'  x Ip' 
gave  150  sq.  ft.  A roore  5'  x 1C  v;ould  be  le.rge  enough 
for  cotton  seed  and  sa,cks  of  feed.  Total  floor  space  re- 
quired v/as,  therefore,  1C  x 30'. 

¥agon  and  racachinc  storage  as  ori^ina,lly  planned  called 
for  a space  12'  x 29'  along  end  of  bp.rn.  The  size  of  tlic 
barn,  dctcniiinod  from  the  space  rcquirciocnts , v/as  to  bo 
32  foot  v/idc  and  30  feet  long  v/ith  the  shod  12  feet  v/idc 
along  the  32  foot  diincncion  or  the  v/idth  of  the  barn.  The 
height  of  the  barn  v/o.s  to  be  8 feet  at  the  ca.vcs,  paid  I6 
feet  to  the  ridge.  The  barn  v/as  to  be  almost  squp.ro  in 
plan  v;ith  a plain  gable  roof.  The  exterior  appearance 
v/as  to  bo  kept  clean  cut  and  simple  and  to  harmonize  vith 
the  gonoro.!  lov;  lying  cfiL.ee  desired  in  the  Souther-^-  type 
house. 

Careful  considerationi  v;as  given  in  plcnining  foi-  possiblo 
pref.abricp.tud  pconncl  construction.  Practica.lly  all  parts 
of  the  building  could  be  designed  for  p.ancl  construction. 
Panels  v/crc  to  be  of  such  size,  vvaiglit  c.nd  shape  as  to  be 
easily  h.andlod  by  four  South-east  i.-isscuri  men  eiiid  to  suit 
logo.l  roquiroiiionts  for  'iighv..'ay  trp.jisportp.tion.  Panels 
were  to  bo  so  complete  that  when  0.II  v/oro  erected,  the 
bo.rn  v/ould  be  finishmd  except  for  corner  boc.rds,  cover 
strips  over  the  p.ancl  junctions  ;and  a final  cor.t  of  paint. 
Panels  should  be  intcrchp.ngcable , as  much  a.s  possiblo  thus 
limiting  the  number  of  different  shapes,  sizes  a.nd  kinds 
of  panels.  Sav/cuts  on  pieces  v.’orc  to  be  simple  as  only 
gasoline  pov/or- drawn  t.able  spavs  v.-cro  Ci.vailablo  in  the  v;ay 
of  equipment.  P.ancl s were  to  be  sijaplc  and  require  no 
spocio.l  set  of  tools  or  skill  for  assembly.  Panels  v/ore 
to  hu.vc  diagonr.l  bm.cing  to  pre^vont  them  from  getting  out 
of  square  in  h-andling  and  transportation.  Panels  members 
v/crc  to  be  cut  from  stock  sizes  v/ith  no  lose. 

Working  upon  these  basic  ideas  of  cost,  construction,  pre- 
fa.brication,  c-rro.ngomcnt , size,  -and  c.ppoarp.ncc , picnic  v/cro 
drawn.  In  order  to  get  order  and  direction  in  the  plr.n 
and  adapt  the  building  for  panel  construction,  it  wa.s  no- 
CGESP.ry  to  use  some  definite  unit  of  v;idth  and  breadth. 

It  soon  bccauiic  p.pparent  from  a study  of  the  va.rious  space 
requirements  that  10  feet  v/as  a common  h.orizontal  dimen- 
sion. The  same  gird  or  -..odulc  systoi.:  used  in  developing 
the  hiOUGG  designs  v/as  employed.  The  barn  plans  v/crc  laid 
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out  uoin2  a 10-ioot  unit,  tlic  barn  boin^  3 tinitG  lonp^- 
and  3 unite  v;idc,  v;ith  a 12  foot  unit  in  tin-  c-nti.r  hay 
section. 

End  panels  were  designed  to  lay  pe.st  side  \/all  panels. 

This  end  lapping  is  I'-'Ossible  in  the  barn  as  tliere  is  no 
interior  finish  and  an  extra  7'i"  length  of  barn  is  se- 
cured, To  avoid  cutting  some  panels  to  belcv/  10  feet, 
the  size  of  the  building  was  first  increased  to  32 '-0" 

X 30 '“7^"  5 "the  7t"  being  equal  to  the  thickness  of  t\^o 
panels  3“5/8"  thick.  These  dimensions  were  later  in- 
creased to  32 '-Oi-"  X 30’”7~3/4-"5  the  additional  half 
inch  being  necessary  to  take  care  of  the  gain  in  effect- 
ive panel  length  during  erection. 

The  precast  pier  block  was  made  8"  x 6"  square  and  I6" 
long.  8"  X 8"  \;as  determined  to  be  the  iviinimum  safe  size 
to  bee.r  the  load  v/hile  tiie  I6"  length  was  the  niinimur!i 
which  would  allow  the  block  to  be  placed  6"  above  the 
grade  and  reach  to  the  safe  frost  and  v.dnd  action  depth 
in  the  ground.  This  size  could  be  easily  handled.  The 
edges  of  the  block  were  champf erred  to  prevent  the  edge 
being  chipped  in  ha.ndling.  A 2'-0"  x I/8"  x I-I/8"  steel 
strap  of  pipe  lianger  material  \/as  run  tlirough  the  lengtli 
of  the  block  to  anchor  the  block  to  the  footing  and  the 
barn  sill  to  the  pier.  Pipe  hanger  material  wus  used  be- 
cause of  its  cheapness,  its  availability,  \;orkability , 
strength,  and  the  fact  that  regularly  punched  holes  per- 
mitted easy  nailing  to  the  sills,  providing  wind  anchor- 
age for  tho  building.  The  strap  \/as  extended  5 inches 
above  tho  block  w^iich  was  just  enough,  to  allo'./  maximuin 
nailing  to  a 6 inch  sill  and  not  extend  above  the  sill 
to  be  in  tho  v/ay  of  future  construction.  It  extended 
3"  below  the  block  into  tho  footing  to  provide  bondage. 
There  wore  t\;o  center  posts  setting  directly  on  center 
of  tho  piers.  Pier  designs  for  these  posts  wore  sho\ni 
\/itli  round  rods  to  permit  anchorage  by  mcaiis  of  dowel- 
ed construction. 

Footings  v;orc  figured  as  I8"  square  for  8.11  piers  except 
those  under  tho  two  posts  wliich  w'cro  made  24"  square. 

Those  sizes  would  take-  care  of  any  load  occurring  on  tho 
pier  \;ith  a largo  factor  of  safety.  The  tops  of  the  piers 
w'cre  placed  6"  above  the  finish  gr8.do  lino.  This  height 
w^as  a couipromiso  of  conflicting  factors.  It  \/as  tho  mini- 
mum height  necessary  to  got  the  wood  sills,  girders  and 
siding  out  of  the  mud  and  away  from  conditions  of  rooting 
a.nd  it  w'as  tlio  niaxirneu-i  height  which  allowed  animals  to 
step  over  the  sill  at  doorv/ays.  Piers  were  set  as  outlined 
in  house  design. 
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The  sills  and  v;orc  fi[;^urGd  according  to  the  loads 

coraing  upon  thci...  l\;o  2 x 6"  on  edges  and  one  2 x 4"  flat 
were  selected  for  the  sills,  because  it  periiiitted  using 
the  2 X 4"  as  the  lo\/er  ineeiber  in  the  panels  if  prefabri- 
cated. An  additional  2 x 6"  or  a total  of  three  2 x 6"'s 
v/as  placed  under  the  center  bearing  partitions.  An  ad- 
ditional 3“2X6"  center  girder  \;as  required  under  the  corn 
crib.  The  design  of  the  corn  crib  presented  several  prob- 
lems. Tlie  large  latera.l  pressure  required  figuring  the 
studs  for  bending  and  for  secure  fasteni:ig  at  their  re- 
action points.  Joists  and  girders  had  to  be  figured  for 
bending  and  shear  and  the  piers  spaced  and  sized  correctly 
for  soil  bearing. 

Sills  and  girders  \/orc  built  up  rather  than  of  one  piece 
construction,  because  of  the  size  of  the  ma.torial  avail- 
able, th.e  additionci.1  strength  of  a continuous  beam  over  a 
simple  beam  send  because  continuous  bca;:is  tied  the  v/holc 
system  together.  A more  oven  o.nd  level  sill  top  was  se- 
cured by  counteracting  the  bo\/  and  crook  of  one  piece 
against  that  of  another  being  nailed  to  it  and  a straigh^t 
and  level  sill  mas  recuired  for  an  accurate  fit  of  panels. 
Difference  in  cost  and  availability  also  favor  the  liglit- 
er  pieces.  All  sills  more  specified  to  be  constructed  of 
cypress  for  durs.bility.  lop  plates  x.crc  built  of  tv/o  2 x 
4"'s,  placed,  flat,  liore  again  allowing  for  tho  lowur  mem- 
ber to  go  with:  the  panel  eind  the  upper  plate  to  be  nailed 
on  after  the  psmcls  ’./ere  erected  bi'oahing  Joists  bct\;con 
panel  Joints  for  la:?.ination  effect.  A 2 x 6"  cypress  mud 
sill  \..'a.s  nailed  on  to  the  rt.gular  sill  on  the  inside  of 
the  bo.rn.  Vliilo  tl^is  piece  v/as  figured  as  nioroly  a pro- 
tective member,  it  also  added  strength  to  the  sill  sys- 
tem. It  extended  about  half  v/ay  beloi.  tlic  sill  to  keep 
the  ma.nui’c  and  fill  a\/ay  froiu  the  barn  sill  c.nd  ’./as  so 
attachiod  that  it  could  be  replaced  when  rotted. 

Framing  follov/cd  the  gcnera.lly  accepted  post  typo  of  fram- 
ing \;ith  posts,  purlins,  plates,  nailers,  and  braces.  The 
various  pieces  v.'cro  so  sized  and  designed  as  to  be  cither 
prc'fabricatod  in  the  shop  or  urectod  by  ordinary  field 
construction  methods.  For  example,  wc:ll  posts  v/cre  shown 
as  two  2 X 4"  instead  of  one  4 x 4".  This  \/ould  permit, 
if  profabrication  method  wore  used,  of  attadiing  one  2 x 
4"  to  one  panel  said  the  other  2 x 4"  to  the  adjoining  psni- 
cl.  YiTncn  erected  the  2 x 4"’s  would  come  together  and 
form  a built-up  4 x 4"  post.  Purlin  plates  v/crc  built  up 
of  t\/o  pieces,  one  vortica.1,  the-  other  h.orizontal,  these 
t\.'0  pieces  making  an  L.  This  type  of  built-up  raombor  is 
strong  and  rigid  for  roof  construction,  because  it  can 
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take  both  the  horizonto.l  and  vortical  component  of  the 
rc.ftcr  thrusts. 

A 10-foot  bo.sic  ’.,all  panel  framc\;ork  \.a.s  l3.id  out  to  guide 
design  roquirciiicnts  for  panel  construction.  This  basic 
’./all  panel  frcu/icv/ork  consisted  of  seven  nicmbcrs.  Ivlcmbcrs 
1,  2,3  G-i'id  4 arc  principa.l  members  forming  the  s:ia.p_o  and 
size  of  the  panel  and  a base  for  nailing  the  siding.  They 
also  serve  for  nailing  the  panel  to  otlicr  panels  or  units 
of  thv.  building.  Llcmber  1 .also  forras  part  of  the  barn  sill. 
Mombor  2 forus  a part  of  the  barn  plate;  o.nd  meubors  3 and 
4 each  form  one-half  of  a barn  post,  member  5 serves  as 
a nailer  to  break  the  span  of  the  siding  and  is  a header 
for  all  v/indov.'  openings.  Meiv.bers  6 and  7 serve  to  brace 
the  panel  and  brace  the  barn,  host  of  the  panels  in  the 
barn  conformed  to  basic  \.’all  panel  unit.  There  were.  27 
panels  in  the  barn  with  only  two  exactly  alike,  yet  the 
difference  bet\/een  many  \/as  very  si..all.  Often  the  only 
difference  would  be  a reversal.  Different  panels  \;ere 
made  simply  by  shifting  tlie  inner  members  or  exchanging 
different  lengthi  pieces. 

All  4 gable  panels  \;ere  the  same  size  and  same  tria.ngular 
shape,  but  one  had  hay  doors  and  another  a corn  crib  fill- 
ing door.  Tlie  gable  panels  were  planned  to  offset  3/4" 
over  the  \/all  panels  belov/.  This  \.-as  to  allow  the  siding 
to  lap  over  tlie  wall  panel  siding,  securing  a rain  tight 
joint  a.nd  a simple  aiethod  of  joining  the  tv/o  panels.  The 
plate  of  the  gable  panel  and  the  upper  pla.tc  of  the  wall 
panel  formed  the  tv/o  2 x 4"  barn  plates.  2 x 4"  rafters 
were  pla.ced  24"  on  center.  Light  snow  load,  light  wind 
load  duo  to  tlie  flsit  angle  roof,  light  roofing  load,  due 
to  slatted  sheathing  spaced  12"  on  center  and  the  short 
rafter  span,  duo  to  the  purlin  breaking  the  rafter  span, 
were  considerations  in  this  design. 

The  siding  was  1 x 6"  V drop  siding  applied  vertically. 
Vertical  application  v;as  selected  over  horizontal,  because 
it  was  more  fitted  to  the  post  typo  of  fraiiiing,  added 
strength  to  the  \/alls,  could  be  prccut  with  all  pieces 
the  same  length,  tied  the  roof,  \/o.lls  s:nd  sills  together 
and  v^s  weather  tight.  V siding  was  used  rather  than 
other  pa.ttcrnr  of  drop  siding  suitable  for  vertical  ap- 
plication because  it  ha.d  loss  lines  o.nd  gave  the  appear- 
ance of  w'ide  boards,  thus  adding  to  the  clean  cut  o.ppoar- 
anco  of  the  barn.  A largo  supply  \/o.s  on  hand  as  surplus 
me.tcrial.  1 x 4"  boards,  spaced  1"  ajDart  wore  used  to 
side  the  corn  crib.  The  siding  of  all  side  wall  panels 
was  notcliod  for  the  ra.fters  to  avoid  moasurGment  and  notch- 
ing on  the  job. 
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Roofing  v;p.s  of  , 28  griugc,  2 ounco,  zinc  coated,  cop- 
per bearing  corrugated  iron  and  v.v.g  laid  over  1 x 4"  roof 
latli  spaced  12"  on  center.  1 x 6"  starter  pieces  \;erc 
plo.cod  at  the  eaves  and  gable  and  in  thu  middle  \,noro  the 
roofing  \.'as  planned  to  lap.  Otlior  typos  of  roofing  \/Gro 
considered.  The  roof  slope  \/a.s  5 "to  12,  flatter  than  the 
cuo-rter  slope  accepted  as  a niiniraimi  for  v/ood  shingles.  It 
\va.s  not  feasible  to  incrcs.sc  tlio  pitch  \/hich  \/oaild  result 
in  longer  rs^fters,  more  roofing,  more  gable  wall,  etc. 

The  composition  shingle  typo  of  roof,  botli  in  shingles  and 
in  rolls,  v.ac  rejected  because  of  the  high  v.inds  occurr- 
ing in  the  project  sn'cc..  The  standing  soara  type  of  raota.! 
roof  did  not  fit  because  skilled  labor  experi-^ncod  in  lay- 
ing the  roof  could  not  be  obtained. 

Wood  floors  were  necessary  beneath  the  corn  crib,  feed  room, 
and  chicken  pen.  Rat  proofing  was  considered  for  the  corn 
crib  and  feed  room  floors  a.nd  \;alls,  but,  was  ruled  out 
because  of  cost.  To  rc.t  proof  these  rooms,  c.11  partitions 
\/ould  be  lined  \;ith  -5-"  iues!i  galvanized  hard\;aro  cloth,  to 
be  placed  botv.ocn  the  studs  c.nd  lining.  All  ext^m-'ior  walls 
would  be-  lined  with  -4-"  mesli  galvanized  hard'./a.re  cloth  2 
feet  above  the  sill  bottom,  applied  bet\.'oen  the  studs  and 
siding.  A ribbon  of  ehec,t  metal  8"  wide  \/ould  be  ns^ilcd 
on  the  outside  of  the  siding  a.t  the  top  of  the  hard\;arc 
cloth  to  prevent  rats  climbing  up  the  ’./all  and  gaining  en- 
trance above.  All  floors  undur  the  crib  would  be  lined 
’,/ith  the  somie  hardv/arc  cloth  botv/een  the  joists  and  floor- 
ing. Ea.rth  floors  were  indicated  in  the  o.nimal  pens  and 
hay  storage.  Polos  v;ere  to  be  laid  over  the  hay  storage 
floor  to  keep  tlic  hay  off  the  earth. 

Doors  became  a difficult  problem  in  this  design.  There 
were  12  exterior  doors  and  3 interior  doors,  to  give  the 
required  access  and  circulation  to  the  various  units  of 
the  plan.  All  doors  \/ere  made  the  scane  size  insofar  as 
possible  anid  built  //ith  battens  of  2 x 4"  material  to  re- 
duce \/arping.  Doors  v/ere  sided  with  tlie  same  material  as 
the  barn  siding  to  avoid  detraction  from  the  surfa.ee  ap- 
pearance of  the  buildings.  Trim  and  casings  v/ere  elimina- 
ted for  economy.  The  doors  were  built  in  the  same  plane 
as  the  siding  to  allow  building  a door  as  part  and  con- 
tinuation of  the  siding  in  panel  construction.  The  door 
could  be  sa.wed  out  a.nd  sv/ung  free  after  the  panel  was 
erected.  The  batten  framework  and  hinges  of  all  doors 
were  so  loc^ited  that  any  door  could  be  sawed  in  half  hori- 
zontally througl:  the  middle  to  form  Dutch  doors.  This  cut 
v/as  to  be  made  at  a 45°  angle  for  a stop  action  between 
the  doors.  Dutch  doors  are  especially  suited  to  this  re- 
gion becn.use  the  upper  half  can  be  opened  for  ventilation 
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E.nd  the  lov/cr  half  \/ill  serve  as  a gate.  Doors  '.yore  all 
hinged  to  sv/ing  out,  saving  space  inside.  The  insides  of 
the  doors  v/oro  painted,  not  only  for  the  appearance  v/hen 
the  doors  v/erc  open,  but  also  to  reduce  \;arping. 

Two  v/indows,  using  wood  loam  sash,  were-  located  to  pro- 
vide light  for  the  animal  section.  An  openin.;,  "i/ithout 
sash,  but  screened  v/ith  poultry  netting  v/as  provided  for 
the  cl'iickcn  area.  The  open  windov:  i/3.s  preferred  by  the 
farm  managers  because  it  would  pcrijiit  the  entrance  of  the 
ultra-violet  rays  of  the  sun  excluded  by  ordinary  glass. 

All  p3.rtitions  v/crc  arranged  for  panel  construction.  In- 
terior panels  v/erc  hiadc  of  solid  construction  lined  v/ith 
1 X 6"  D c.  ii  material  or  1 x 4"  lath  spaced  4"  apa.rt. 

The  partitions  around  thu  corn  crib,  food  room  and  chich.cn 
pen  ’v/crc  run  to  the  roof  to  keep  corn,  feed,  nay,  etc., 
froi.-'  spilling  over  into  adjo.cont  areas.  The  partitions 
around  the  animals  v/orc  run  8 foot  hi^h,  and  tiio  little 
hay  that  v.ould  Iian,^  over,  added  to  thiO  ha.y  capacity  of 
the  barn, 

L. angers  in  the  mule  stalls  ^.nd  co\;  pens  \;cre  planned  to 
be  prefabricated  in  p/mcls  or  units.  Boards  of  tlic  mann- 
ers \/crc  run  the  short  v/ay,  tirus  providing  an  outlet  for 
left-over  short  pieces.  Badly  \;arpcd,  cracked  or  othcr- 
\/isc  damaged  boards  could  b'.  sorted  out  and  cut  up  for 
use  in  these  mangers.  Mosts  and  perches  \/cre  designed 
to  be  prefabricated.  Kick  boards  wore  placed  on  the  in- 
side of  the  two  exterior  panels  of  the  mule  pen. 

Upon  completion  and  inspection  of  those  third  prclii.iinary 
plans,  the  District  Engineer  ordered  one  barn  built  to 
test  the  cost,  prefabrication  possibilities,  and  the  de- 
sign. From  a cost  csti..iatc  taken  off  the  plans,  it  seemed 
that  the  cost  migh.t  run  over  $500.,  so  ho  ordered  that  the 
wagon  shod  be  oieittcd.  Forhsicn  were  assigned  and  the  de- 
sign and  construction  engineers  cooperated  in  the  operation. 
Rough  pencil  sketcl'cs  were  laad^.  of  each  panel.  Tire  ar- 
chitect supervised  the  carpenters  in  the  construction  of 
the  panels  and  precut  parts.  Tlicso  rough  skctclios  later 
served  as  a guide  in  n-aking  the  shop  assembly  dra\;ings. 

The  test  barn  was  built  in  the  presence  of  the  District 
Engineer  and  members  of  his  staff.  Tlio  barn  could  bo  built 
for  $500.  1 J.1  L.  sill  and  girder  system  had  to  be  sruarc, 

straight,  and  ospucially  level.  A slight  hump  or  depres- 
sion in  the  sill  \;ould  cool:  a panel  out  plurub,  loc.ving  a 
crack  betwaon  tire  Junction  of  it  and  the  next  paii'...l . The 
seriousness  of  this  was  noted  by  an  effective  gain  in 
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lon£;tIi  of  'gIic  panel  j 
cjiiounting  to  2"  on  a 
add  to  the  length 
Thus  a 10-foot  panel 
be  in  standard  lengt 
els  v/ould  Iiave  to  be 
rigid  blocks  to  assu 
Sav.'ers  \/ould  have  to 
and  securely  placed 
sar.ie  length. 


v.'ith  the  accuinulcgting  error  of  each 
side  of  the  barn.  It  \/as  decided  to 
and  \/idth  of  the  barn  for  oacli  panel. 
\/ould  axtually  cover  10-0^-"  and  still 
1 of  i.:.aterial  V/ithout  waste.  The  pan- 
asserfoled  in  rigid  jigs  and  betv/een 
re  accuracy  in  size  and  squareness. 

\/orl:  on  rigid  tables  with  carefully 
stops  in  order  to  cut  all  pieces  the 


Following  a general  inspection  and  discussion  of  the  barn, 
the  Distri.ct  Engineer  ordered  certain  revisions  s Piers 
v/ere  to  be  adjusted  so  that  the  building  loads  would  coi.ie 
on  the  centers  of  the  piers  rather  than  along  one  of  the 
sides  as  constructed.  Interior  panels  betv/een  the  animal 
units  and  l:.ay  storage  were  to  be  slatted  with  square  edge 
1"  X 4"'s  spaced  4"  apart  instead  of  1"  x 6"  D C:  M mater- 
ial used.  TTiis  made  an  aj)preciablo  saving  in  luGiber  and 
IDrovided  a use  for  the  largo  supply  of  1"  x 4"  material 
on  hand.  The  poultry  house  wood  floor  \/as  to  be  omitted. 
Tliis  was  reconmiended  by  the  i^ianagomont  as  a possible  sav- 
ing in  cost.  0ther\;iso  the  plan  was  satisfactory  and 
approved . 


The  District  Engineer  ordered  the  construction  of  two  more 
test  barns,  one  by  panel  prefabrication  in  the  Assembly 
Plant,  and  the  other  the  standard  erections  on  the  site 
with  pre-cut  rri3.toris.ls . Doth'  barns  wore  built  in  the 
presence  of  the  District  Engineer  and  members  of  his  staff. 
In  the  prefabricated  job,  everything  was  built  in  panels 
or  8.sscmbled  units  except  the  roof.  In  the  other  barn, 
all  pieces  ’..xro  precut  in  t:ie  asseiably  yard  and  trucl:od 
to  the  field  for  erection.  It  \;as  the  opinion  of  some  of 
the  staff  of  the  District  Engineer  th.at  nothing  would  be 
gained  by  prefabrication,  the  barn  being  of  rather  simple 
design  and  construction.  They  argued  tliat  the  barn  could 
be  built  just  a.s  cheaply  and  quichly  on  site  by  ordinary 
methods.  Others  felt  tjiat  bec:,..use  of  the  simplicity,  the 
barn  v/ould  lend  itself  to  prcfabric&.tioii.  It  would  be  pos- 
sible to  prefabricate  o.t  least  95^  of  "the  barn  in  panels 
or  assembled  units,  ilftcr  the  panels  were  erected,  the 
barn  would  bo  practically  completed  except  for  a fev/  pieces 
of  trim  and  a final  coat  of  paint.  Records  showed  that 
it  cost  48  man  liours  more  to  build  by  on-sito  mctliods  than 
by  pa.ncl  prefabrication  in  the  assembly  plant  for  those 
test  barns.  A check  on  the  quality  and  quantity  of  work- 
manship indicated  that  a larger  ar.iount  of  supervision 
would  be  rccuirod  for  the  field  method  of  erection.  The 


I > . ■,  /V,  ■<  i:,v 


■ ■ ii  " - y & — rn.'i^  ■'•  i>  .r::? , f 1 


v>i  sy  ■■  '■"' - A*.  *■  v...r'^’lO 


.•‘'‘■s'  i'.'i.'.' 

t»'  :;f 

■ U 

1 ."C  : 

«v,ht. 

*•.'  •-■»  5’ 

- ^.' 

■ '■  '4^  '•] 

■ 

' . ^ 

",  ' ■'■  ' : 

..  i ' :.,f:.  W.t 

• V,; 

■ 0,-i'  ;\f.M 

'*.  ..  tX'"!! 

■:  » '.■'  ^ ;■  ■ .;■ 

IW '■>■*«(  •'■■. 

;,v«i^i*:*«.i^  {>.(.",  «■  -'i 

,'  ‘ 1 

> ..  ' 

'V 1 1 . Jrr  J 

■ ■ '^ 

, ' ' ■ . .;.' 

‘v 

4 •!  '«•■♦' 

■ ''  !'] 
1 ' ' c- 

. i*'  « 

r "••vl»*. 

',;.A 

. . .- 

^1'.  ■ '•  ■» 

■■  :.^  ..■  ... 

: 

■ ■ ■/ 

.^1  : 

; 'if  *'  < 

y-*  1 J:\!‘  / .'  " ''■ 

>iXJ 


4 1 ' . .y 

’ /'  .1  t-'ijt  .'. 

. ■ !'>H  ■ 
■-vilA-. 


: •'  ,'  ' ■ ' vv  :'’'■?  fff-  "'.-i' 

. i ■•;-  \ :> 

■■H  ■;?  '«  • J“n  . .:,  W S;  -U  . ’ J' " ' 

.:4  ‘ •/.,'  ; -i;;tf-  ■ .,  ; 'W 

’:'.  A '"‘.i  t'l  "*^k,  ■ :Y(^ . ’ Jt 

;^/  ..'  V!<«. 

...  '*  : \ V.  '■  ,vi‘- 


>vS’/  ‘ 'If'  ' . tf-  ! "Cii.. 


» * '^c . » ;>  .jf-v  M 

...  '^Vl  ,^,  ■ . ■•■ 

V.  ., 

‘■J  .'t  i;'':.)-']  .,ti".  i 4 '•■  i».4J< 

• -v;S  T«.iM*;‘i,.  t.w.  •'  ■..  • ' f 

. ^ *>•«?.»  A.,;  ,^ti 

.•  • -5 

• • ' - • ' .„.■  . ..  -f”, ■■■■•>•  *-r\jfA-«(«#'.v..# 

'vX —rtCi'-.tii  jtii  fit  '1'- 

>■1*  ' : ■.-.il*-  Hn.-j  . *. 


f,  ^ 


' ^<r  , 


i^.; 


■'.■(:  ,•.!  -.'Sft 

Jp' 

- ; . .<  > : j . 'a5‘  _ 

' • V;*  .‘'4  ® ' -^*1^ ", ' . 
V.  v-‘  V 

' ■ ‘ t»"  iVO 

‘“  u^  Vtf  . 


f 'iX  . " '.^^  IBW.VW  ' ' J*.  . ■’..  0 '•?  ‘ 

■■  '}''  ■■■'  ■>'  ‘'I  , •„  t . v(y f'-''  -.’  ■t’X  .•■»*.■'>■...  ."'■'w  )•  A ^ 

■ ,-u  -'  /"ti  ■ ^,  . 

^"-'■;  . "f  ; ■ .• 

•■,!■' t;:r.v-."  i I "-jl;  ’>iiU 

■smp  ■ p,'  .. 

.v5.-  ..;  fell  ./■■  ' ^ \C.  X 

, /.'C  ■ ;!•  **<K  "■;  r.';>  'S  .if?"'*'  •^.' > 


."•.  '.w^*  ' , ' .s; 


(58) 


District  LngiiiCL.r,  as  a result  of  those  dGnionstro.tions 
and  the  records  established,  ordered  the  final  plo.ns  be 
dro.\/n  for  panel  prcfo.brication  \/ith  the  exception  of  the 
sills,  floors,  and  roof. 

Plate  8l  is  an  index  to  the  final  record  drawings  for  the 
barn.  Pla.tes  8,2,  S3,  84,  85  and  G6  arc  the  record  and 
control  drawings  shov/ing  tliu  floor  plan  cleva.tions  and 
cross  sections. 

Field  erection  drav/ings  Y;crc  to  bo  made  to  cover  the  se- 
quence of  erection.  Those  dra\.dngs  were  to  be  clearly  de- 
tailed and  illustrated  by  pictorial  drawin^^s  so  as  to  tell 
the  field  crew  wl:at,  how,  when  and  -./here  each  separate 
piece  and  panel  was  to  be  used  on  the  Job.  Each  phase  of 
the  erection  v/as  shown  on  one  sheet  or  series  of  sheets 
in  order  that  tlie  sheets  could  be  used  as  illustrations 
in  separate  Job  orders.  All  pieces  of  aaterial,  panels 
or  assembled  units  \.ere  to  be  listed  separately  ./ith  each 
phase  of  the  work  and  bo  given  a man.  or  symbol  niuuber. 

Plate  87  gives  general  erection  instructions.  Plato  88 
is  the  pier  layout.  Plate  89  shown  the  girder  plan  and 
90  the  erection  details.  Plato  91  illustr8.tes  the  panel 
erection  plan.  Fla.tes  92  and  93  sho;/  tlie  erection  of  plates, 
posts,  purlin,  rafters  and  roof.  Plate  94-  illustrates  man- 
ger erection  and  plate  95  sho'ws  details  of  floor  construc- 
tion. 

Shop  assembly  drav/ings  tell  the  "ho\/",  "\/here",  "when", 
and  "\/hat"  to  do  in  building  the  panels  or  profabrica.tion 
units  in  the  central  assembly  plant.  Only  one  panel  was 
sho\/n  on  a shoot  in  order  that  the  sheet  could  be  used  to 
illustrate  thiC  "Job  orders".  All  pieces  of  material  mal:ing 
up  the  panel  were  to  be  listed  as  to  mark,  use,  number,  size 
and  length  and  kind  of  ms.tcrial  both  prccut  and  raw.  All 
panels  were  sho’wn  \'it!i  a mark  or  erection  symbol.  Plato 
96  gives  general  instructions  for  sliop  asscv.bly.  Platos 
97  121  inclusive  illustrate  the  barn  paiiels.  Plate 

122  illustrates  the  barn  piers. 

Precut  drav/ings  \/cre  ordered  which  s]iowod  dimensions  and 
size  of  all  precut  pieces,  so  t ha  t templates  could  be  iuadc 
for  every  piece  having  diagonal  cuts.  A Uiark  \/as  rccuirod 
for  each  piece.  Plates  123  and  124  sh.ov/  procut  details. 

In  order  to  sii.iplify  bookkeeping,  \;riting  Job  orders, 
prcfsibrication  and  erection  procedure,  a complete  bill 
of  me.tcrial  ’/as  to  be  made  for  the  barn.  All  prccut 
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natcrii-lG  goin,'"  into  oacli  and  all  panels  and  prefabricated 
units  \7as  listed.  Seconaly,  all  raw  materials  used  in 
building  each  and  all  panels  and  prefebricated  un^.ts  was 
iteiuized.  j7in0.11y,  all  procut  or  ra.w  r;;a''’erial  erected 
in  the  field  was  listed.  Materials  were  listed  and  sura- 
niarized  according  to  a marh  use,  nunfoer  of  pieces,  size, 
length,  and  kind  of  material.  Hates  123M  126 , 127 , 128 
give  these  material  lists  and  suiiimaries . 


This  barn  may  be  enlarged  in  several  v/ays.  Larger  hay 
capacity  may  be  obtained  by  increasing  tlie  width  of  the 
hay  section,  or  by  adding  to  tlio  .height  of  the  hay  sec- 
tion, pushing  the  roof  of  the  central  hay  section  upward 
to  form  a monitor  roof.  This  method  avoids  disturbing 
the  animal  pens  and  storage  rooms  on  the  sides.  An  al- 
ternate mctliod  would  increase  the  stud  height  \/hich  would 
also  add  hay  storage  over  the  animal  pens,  but  necessitate 
floors . 


The  barn  may  bo  lengthened  to  accoivmiodato  a larger  niuubor 
of  animals,  in  which  case  the  hay  capacity  is  automatic- 
ally increased  to  balance  the  requirements  of  more  animals 
If  the  barn  is  planned  for  a Class  "A"  dairy  barn,  it 
would  be  desirable  to  widen  the  animal  section  so  that 
a feed  alley  could  be  located  in  front  of  the  cows.  Other 
features  such  as  concrete  floor,  gutters  and  mangers,  prop 
or  lighting  and  tight  sops-rating  partitions  would  need  to 
be  included.  Animal  caps.city  may  be  increased  by  remov- 
ing the  chickens  from  the  barn  and  substituting  livestock 
in  their  pla.ee.  This  would  probably  be  a wise  change  be- 
cause chickens  arc  more  or  less  of  a nuisance  around  &. 
barn  and  do  better  when  isolated. 


A continuous  concrete  foundatioi.  may  be  used  instead  of 
the  pier  a.nd  sill  construction.  This  is  more  expensive 
but  a more  desirable  construction  method.  V/ood  shingles 
may  bo  used  by  increasing  the  roof  pitch. 

There  are  possibilities  of  utilizing  this  typo  of  barn 
for  different  uses.  It  can  be  readily  adapted  as  a stra.w 
shod,  beef  cattle  barn,  sheep  shed  and  machinery  shed  as 
well  as  a general  purpose  barn  as  planned.  Changes  in 
position  cind  sizes  of  the  doors  w'ould  be  a rna.jor  item. 
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FOOD  STORjlGE  DESIGN 


T-iere  were  many  factors  and  recuirements  which  influenced 
the  planning  of  the  Food  Storage  Building.  The  special 
local  conditions,  construction  engineering  requirements, 
and  Architectural  requirea:ents  were  siuiilar  to  those  for 
houses  e.nd  barns.  Hoiue  I.anagement  requirei-.ents  were  the 
real  guide  to  this  design.  A Food  Store-ge  Building  was 
necessary  to  store  the  fruits,  vegetables,  canned  foods, 
and  meat  products  whichi  were  to  be  raised  on  the  farms 
and  used  by  families. 

Only  one  plan  was  required,  inasmuch  as  the  need  for  all 
farsis  \¥3.s  about  the  same.  The  plan  had  to  be  flexible  to 
permit  adaptation  to  different  topographical  conditions. 
Cost  should  not  exceed  0150.00.  Interior  arrangcr:ent 
should  provide  for  adc'-uate  s’lelving,  floor  space  for 
crates  and  ceiling  hooks  for  hanging  meats.  The  inter- 
ior to  be  protected  froi...  the  entra.ncc  of  vermin.  Pos- 
sibilities of  being  cleaned  and  being  made  sanitary  should 
be  provided.  Tlie  building  should  maintain  a proper  and 
constant  temperature  to  prevent  fi-eozing  in  winter  a.nd 
rotting  in  sumi.,or.  It  should  maintain  a proper  humidity 
in  order  to  keep  fruits  and  vegetables  plruap  and  free 
frOi.i  shriveling.  Air  motion  to  control  hui'.iidity  and  keep 
storage  free  fro-.i  odors  should  be  provided.  Light  v/as 
not  required.  Building  matcricils  conta.ining  objectional 
odors  such  as  creosote,  not  to  be  used  in  the  building 
because  of  the  absorption  of  odors  by  the  fruits  and 
vegetables . 

First  consideration  v/as  given  to  the  materials  to  bo  used 
in  construction.  Food  authorities  gonerally  rccom...end 
utilizing  the  fairly  constauit  tesipcrature  and  hui..idity  of 
earth  excavation  or  fill  wdicro  mechanical  refrigeration 
is  not  considered  fceisiblc.  Cave  or  bank  typo  collars 
need  masonry  construction  whore  the  structure  is  perman- 
ently in  contact  \/ith  the  earth.  Poured  concrete  is  homo- 
geneous and  resists  the  passage  of  ws.ter  th.rough  the  ws.ll, 
but  lacks  the  virtue  of  air-spacos  found  in  coimiiorclal 
ms.sonry  units  such'  as  concrete  blocks,  terra  cotta  units 
and  similar  materials.  The  sizes  used  in  tlio  preliminary 
sketch  wore  adequate  for  the  food  storage  rocuirc'ments  of 
the  average  fcm.iily  on  a fomiily  size  farm.  The  6'-0"  x 
8'-0"  dimensions  of  the  floor  plan  wore  adjusted  slightly 
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to  permit  tlic  uec  of  £te.r.dardiocd  Uiaeonry  blocks  without 
cutting  or  chipping.  TIic  Coiling  Iiciglit  fixed  at 

7’“0''>  as  being  ’ucst  practical  o.iid  econoioical  to  con- 
struct . 

The  question  of  elevation  of  the  food  storage  flour  v/itli 
rcfcrc:ncc  to  the  existing  and  variable  finish  grcodcs  is 
oiU!  of  engineering  choice.  A high  v/atur  table  on  a given 
building  site  dictates  the  location  of  the  floor  above 
the  water  table  to  guard  against  flooding,.  Providirig 
for  the  IliC  CiloL  .ical  removal  of  such  flood  xxeters  exceeded 
the  cost  budget.  In  the  absence  of  a high  v/ater  table, 
and  \/ith  sufficient  natural  grade  to  give  gravity  drainage 
to  a non-flooding  outlet,  the  floor  can  safely  and  pre- 
ferably be  located  a maxii-iU:.:  distance  below  gr8.de  of  2 '-6" 
and  still  use  a grade  line  door  ■'uit’iin  tlie  building  diiu- 
ensions  withiout  resort  to  below-grade  steps.  Ihe  deeper 
the  building  can  be  set  in  the  ground  withi  adequate  and 
necessary  natural  draina.ge,  will  reduce  construction  costs 
by  requiring  loss  eartn  fill  around  tlie  coi.iplotcd  building. 
Another  very  dcsii'able  8xlvanta,_^e  of  locating  the  building 
as  Ion  as  possible  is  that  cooler  earthi  temperatures  and 
a higher  earth  luu.idity  o.re  secured. 


Proper  ventilation  of  a food  storage  structure  is  e.^ually 
iiaportant  v/ith  proper  temperature,  necessary  humidity  and 
protection  against  damage  due  to  froezin^.  The  type  of 
roof  used  must  be  considered  iii  the  ventilation  question 
since  ventilation  ducts  must  start  ana  end  at  points  on 
the  exterior  of  the  building'.  In  this  case  a gable-type 
v/ood  roof  was  selected  for  two  reasons.  Tlic  first  and 
most  important  consideration  was  to  provide  an  attic 
through  \;hich.  air  would  flow  naturally  and  thus  facilitate 
proper  ventilation.  Appearance  of  tlic  completed  structure 
WS.S  the  second  reason.  The  original  sketch  provided  a 
louvre  frsjiic  in  each  gable  to  insure  a free  moveraent  of 
air  at  all  times,  and  fonuod  a direct  pnouiatic  connection 
between  tlie  attic  and  the  outside  atmosphere.  Tiio  vent 
arrangement  consisted  of  a 4"  x 12"  galvanized  duct  lead- 
ing from  one  corner  of  the  attic  xo  a point  witliin  12"  of 
the  floor  and  a sucoiid  short  duct  of  the  sasiC  dimensions 
located  in  the  diagonally  opposite  corner  extending  through 
the  ceiling  only.  Thus  a long  vent  leg  v/as  paired  mdth  a 
short  one  to  induce  a natural  circulation  of  air  in  a Ycr~ 
tical  circuit.  A vent  opening  in  the  lower  part  of  the 
door  and  a field  tile  set  through  the  wall  jiust  below  the 
ceiling  on  the  \/all  opposite  the  door  is  another  solution 
to  this  problem. 
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"Ducicwalk”  board  floor,  loosely  placed  on  a concrete 
floor  provided  a dry  footin>^  at  all  tines  and  furnished 
free  circulation  of  air  under  and  around  hairpcrs  or 
crates,  those  were  to  bo  stacked  around  throo  wa.lls  to 
a maxim lU;  heipht  of  Shclviny  started  at  this 

point  and  extended  to  the  cciliny  on  three  sides,  for 
canned  yoods. 

A flat  concrotc  roof  was  considered  but  was  eliminated 
froi..  tlie  original  sketcli  becsaiso  it  did  not  provide  an 
attic  which  could  be  used  as  part  of  tlic  ventilating  plt.n. 
Aside  from  the  probably  additione.l  cost,  a concrete  slab 
roof  could  be  used  and  mounded  over  v/itli  earth,  forming 
a perfectly  satisfactory  roof  th.at  would  rcouirc  no  re- 
placement on  maintenance  a.s  is  true  of  a metal  roof. 

Since  the  coiling  was  t’  oroughly  insulated  against  ex- 
treme temperature  changes,  it  bocor^cs  iriUiiatcrial  v/hether 
a,  \7Cod  sliinglc  roof  or  a corrugo.tcd  sheet  metal  roof  be 
used. 

ying  v/alls  wore  not  provided  to  hold  back  the  earth  fill 
around  the  door.  Ihc  throe  most  exposed  sides  of  the 
storage  are  adocuatLly  banked  with  earth,  and  the.  door 
in  all  cases  faces  citlior  ca.st  or  south.  The  wdntor  sun 
thus  helps  to  keep  snow  and  ico  from  accuuiulating  in  front 
of  the  door  and  supplies  considcrs.blc  solar  heat  to  pro- 
tect the  door  end  of  the  storage  against  freezing.  The 
cxtcrno.l  appcarc.ncc  of  the  completed  storage  can  be 
greatly  improved  and  even  developed  into  an  attractive 
fca.turc  of  tlie  ieromises  by  the  use  of  field  stones  or 
boulders  to  form  a permanent  toe  for  the  oart:.  slope, 
and  then  beautify  tlie  earth  mound  by  thic  Judicious  plant- 
ing of  flowers,  shrubs  and  grass. 

Thu  build:. ng  was  bank  typo  of  i.iasonry  consti'uction  with 
the  exception  of  tlic  roof  \/hicIi  \ic.s  to  bo  ?.  frame  con- 
struction. Lartli  w^a.s  to  bo  bo.nkcd  around  the  building 
up  to  th..  caves.  In  a bank  storage  cclla.r,  or  ono  in 
which  t.ho  storage  room  is  Ic.rg.  ly  bclov;  ground  level,  the 
tomporaturo  is  lo.rgcly  dctori.dncd  by  the  tcmpcro.turc  of 
the  surrounding  oo.rtli,  v/h-icli  ic  about  ten  degrees  above 
or  below  the  ground  tomperatu.ro  depending  upon  thiC  season. 
The  co.rt.h  servos  as  a temporature  regulator  and  gives  some 
assurance  in  the  proper  emd  constant  tomporaturo  wdiich, 
while  not  porfuct  for  storage  purposes,  is  v/ork.ablc  e.ost 
of  the  year.  The  moisture  of  the  earth  passes  tlirough 
the  masonry  o.nd  into  tlic  air  inside  the  building,  and  ro- 
Gults  in  0.  high  relo.tivc  heuiidity  so  iiucossary  to  prevent 
fruits  and  vegetables  from  shriveling. 
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This  size,  9 ’“6"  x 6 ’-10",  v/as  estiinaied  as  the  iviaxihium 
possible  to  build  \.itli  the  i.ioney  3.vailable.  This  diraen- 
sion  figured  to  concrete  block  sizes.  Tlie  interior  ar- 
ranyei-iont  \/as  siraple.  There  v/ere  throe  ro\7s  of  shelves 
12"  v/ide  running  around  three  sides  of  the  building,  the 
loi/est  shelf  three  feet  above  the  floor  to  allov^  the  use 
of  3.11  the  floor  for  crates.  Loose  cra.tes  v/ere  selected 
over  built-in  bins  because  the  latter  could  not  be  re- 
moved and  cleaned.  All  parts  v/ere  to  be  planned  for  pre- 
fabrication if  possible.  The  building  being  generally 
of  masonry  construction,  this  v/as  liraited  to  the  gable 
ends,  roof  trusses  and  entr8.nce  doors. 

Ventilation  was  secured  by  placing  double  inlet  doors  at 
the  bottoi'i  of  the  entrance  door  and  a tile  outlet  at  the 
top  of  tile  wall.  These  openings  to  be  screened  a^^ainst 
the  entrance  of  flies  and  small  aniiaals. 

The  ea.rth  was  to  be  banked  up  around  tlie  building  to  the 
caves  of  the  building.  In  order  to  steepen  the  angle  of 
the  bo,nk  and  to  protect  the  entrance  door,  "sandbags" 
wore  to  be  indicated  around  tlie  doors.  The  sa.udbags  were 
to  be  filled  with  earth  a.nd  seeded  v/itli  grass  seed.  After 
the  bags  rotted  awciy,  a sod  would  Iiave  formed,  capable  of 
holding  the  bank  at  a steep  angle  of  repose.  To  drain 
tile  building  a.  4"  drain  tile  was  siiovm  running  around  the 
building  at  the  natural  gra.de  lino.  This  tile  lino  to  be 
carried  to  a.n  outlet.  The  concrete  floor  was  easily/  cleaned, 
rat  proof,  and  suitable  for  damp  conditions. 

Two  possible  locations  of  tlvo  gr3.de  v/cro  to  bo  indicated. 

This  was  to  be  done  to  show  the  possibilities  of  adapting 
the  building  to  different  water  tables  and  topographic 
conditions.  Grade  A was  used  where  tlve  building  could  be 
built  lower  into  t.he  ground;  grade  B being  for  conditions 
requiring  erecting  the  building  on  top  of  the  ground. 

The  coiling  was  to  be  1"  x 6"  D ^ I.'  material.  Water  proof 
paper  v;as  applied  bctv/cen  tlic  boards  a.nd  the  coiling  joists 
to  retard  the  moisture  of  the  storage  froiu  passing  through 
into  the  insulation  of  tlvc  ceiling.  Walls  v/cro  insulated 
by  the  earth  backfill.  Fsur  inclios  of  insulation  was  in- 
dice.tod  on  the  coiling  between  the  joists.  This  insulation 
to  bo  of  a mineral  structure  to  reduce  detorioravion. 

Doors  to  bo  placed  in  the  gable  end  to  pi ovidc  access  to 
the  attic  and  a.  possible  iv.cans  of  ventilating  the  attic. 
Ga.lvanizcd  corrugated  iron  v/as  sclocted  for  the  roofing 
material  bee. ..use  of  the  surplus  on  liand.  The  small  opening 
under  the  coi'rugations  v/ould  also  pro’/ide  some  ventilation 
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to  keep  the  r.ttic  insula.tion  dry.  Tke  entrance  doors 
v;crc  to  be  of  double  \;all  constructions  v;itk  2"  of  in- 
sulation, cnibedded  bctv/ccn  tie  D c;  M boards,  Tlic  doors 
v/crc  to  be  beveled  and  stepped  to  fit  snu^gly  around 
the  edge  o.nd  prevent  air  leakage. 

The  District  Engineer  o.pproved  the  preliminary  plan  and 
the  final  plans  v;crc  dro.v/n.  . Plate  129  illustrates  Food 
Storage  Plan  No.  4112:20  A-B-C.  Three  buildings  v/crc 
drav/n  on  one  sheet  to  accoeirnodatc  different  site  condi- 
tions, the  only  difference  being  in  finish  grade,  which 
affect  the  height  of  the  cntro.nco  doors  and  steps  into 
tlic  building. 
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Tlie  Consti'Viction  r'ingineers  received  their  initial  instruc- 
tions on-site  r.t  Southeast  Missouri  prior  to  the  selection 
of  on-site  construction  personnel  vfio  v/ould  perform  the 
actual  operations,  fi^e  general  outline  of  tlic  surveys 
made,  the  conditions  analyzed,  and  tl:e  conclusions  reached 
during  the  initial  construction  engineering  survey  Iiave 
been  outlined  in  the  section  on  General  Design  and  Con- 
struction Activities. 

After  tlio  selection  of  the  key  pcrsonne-1  to  actua.lly  sup- 
ervise the  on-sito  construction  o'_  orations  a.t  Southesust 
lAssouri,  all  of  these  conclusions  were  carefully  analyzed 
with  this  personnel  and  the  initial  steps  taken  to  mobil- 
ize raon,  material,  and  ecuipiaont  to  accomplish  tlio  job. 

The  first  and  most  ii.irortant  prohlei.i  concerned  ix;cn.  Con- 
structiox'i  activity  is  primarily'  e.  result  of  the  ability  of 
the  men  assembled  to  do  the  \/orh.  Certain  peculiar  con- 
ditions necessarily  attacli  thiei-isolvcs  to  construction  \mrl: 
pcrfon.iGC  by  governmental  organizations,  especially  those 
of  a tcuipora.ry  nature.,  created  for  a definite  purpose. 

T!ig  labor  was  to  come  fro;,:  the  territory  immediately  sur- 
rounding the  Southeast  i'issouri  Proj'.ct,  The  people  v;ho 
were  to  be  housed  on  the  project,  whenever  they  were  avail- 
able for  iitilization  as  construction  labor,  wore  to  l;.avo 
first  pimfercnco.  Tiioso  persons  living  in  the  vicinity  of 
thiis  activity  \/ho  were  out  of  \;ork  and  on  Relief  Rolls  had 
second  prcforonco.  The  third  class  selection  of  labor  to 
be  Oiiployed  on  this  project  were  persons  who  'ecrG  special- 
ly Qualified  for  construction  \;orn  and  \;ho  lived  in  tlio 
vicinity  of  this  project,  but  i/cro  not  on  Relief. 

In  order  to  assure  t:iat  those  conditions  arc  met  on  any 
govern:  cntal  construction  activity,  the  Construction  En- 
gineer is  prohibited  froei  dc signatin;_,  individuals  or  cm- 
ployi::.^^  thcr:  himself,  me  must  analyze  his  problem,  deter- 
mine the  cuc.lity  and  quantity  of  labor  rccyuired  and  requi- 
sition t’io  same  from  o.n  entirely  separate  governiiental 
orga'nization.  The  Unit^xd  States  Employment  Service  is  cs- 
tablislmd  throughout  the  country  by  the  United  States  De- 
partment of  Labor.  It  has  coi.xplete  nac hinery  for  coopera- 
ting vdth  local  a'jcncics  and  registering  local  labor  of 
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cvory  clacc  and  type.  I'dicn  it  receives  s.  requisition  froiii 
a Construction  Suporiiitcndont , it  fills  this  requisition 
by  certif'^'ing  fro:'.i  its  records  the  na;'cs  of  persons  pre- 
viously rcp;istcrcd.  Ihese  recoi'ds  sho\/  Lien  viio  i.iost  near- 
ly confoiYi  \;itn  tlie  qualif ications  listed  in  this  requi- 
sition. The  men  so  certified  are  notified  and  report  to 
the  ei.iployinp  ayency.  It  is  the  duty  of  the  United  States 
Emplovment  Service  to  attend  to  tlie  classification  as  to 
need  a.s  \/ell  as  to  ability  and  to  see  that  the  persons 
most  in  need  of  work  and  the  persons  cominy  froi..  the  area 
closest  to  the  site  of  './ork  are  certified  first  for  these 
opero.tio.ns . 

Even  before  general  plans  based  on  conference  decisions 
v.dth  design  personnel  and  general  dircctic.LS  given  by  the 
Sector  Engineer  were  completed,  the  Construction  Engineers 
\/ere  able  to  osti^i.ate  the  quality  of  skills  that  \/ould  bo 
required.  In  general  tliis  -..culd  bo  thiroe  classifications  s 
supervisory  porrionnol,  skilled  labor  and  unskilled  labor. 

The  initial  survey  \.'as  made  on-sito  by  the  engineers  them- 
solves,  in  checking  t]'io  possible  classifications  of  the 
prospective  homostoad.;rs . The  sixty  (60)  \/hito  men  and 
forty  (40)  negroes  ■..ho  had  boon  living  on  tlds  land  for 
the  pe.st  years  had  engaged  almost  exclusively  in  cultiva- 
tin..  the  land  for  cotton  and  corn  on  a share-crop  basis. 

It  is  doubtful  if  isore  than  onc-dialf  dozen  of  these  men 
had  ever  porforr.’icd  construction  ■..ork  of  any  kind.  They 
v/erc  unfcj.dliar  \dth  tools  and  iiothods  of  \.'ork.  There 
\;cro  some  special  skills  such  a.s  truck  drivers,  etc.,  in 
\/hich  the-y  h-ad  qualifications  hdghor  than  unskilled  labor. 
It  i, light  be  stated  at  this  point  that  wlicre  they  wore  em- 
ployed, every  one  of  these  prospective  homesteaders  made 
up  for  his  lack  of  skill  by  his  interest,  cntliusiasm,  and 
hard  work.  This  ma.y  have  been  duo  to  the  fact  that  they 
v.^erc  working  on  a project  preparing  hor'.es  for  themselves, 
and  it  i.iay  have  been  duo  to  t]ic  fact  that  the  t\.enty-fivo 
cent  (25d)  an  hour  v/age  rate  roprosonted  more  actual  Looney 
per  unit  of  time  tJian  tlicy  ever  had  been  able  to  make  in 
this  particular  locality. 

\7ago  rates  was  the  second  me.jor  considcro.tion  t::at  the 
Engineers  had  to  consider.  There  is  maintained  in  the 
Farm  Security  Adr.didstra.tion  a DcpartLiont  concoiiiod  idtii 
labor  Relations.  It  works  in  close  coop'..ration  v/ith  the 
United  States  Dcparti.’icnt  of  La.bor  a.nd  on  all  such  work  is 
charged  \.dth  tire  responsibility  for  r^.^coj-imicnding  ra.tos  to 
be  paid  for  oo.c'i  class  of  skilled  labor  or  class  of  opera,- 
tions  tha'u  arc  undertaken.  It  is  also  cliargcd  '..dth  tire 
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invostigatin;j;  of  tfo  availability  of  labor  and  assisting 
the  Construction  Engincors  in  securing,  through  the  local 
agencies,  the  prenur  euantity  and  quality  of  labor.  In™ 
cidontally,  those  officials  are  also  charged  ':;ith  inspection 
and  supervision  affecting  labor  conditions  such  as  limi- 
tation 01  v/orking  hours,  safety  and  sanitary  provisions 
at  the  site  of  the  work,  and  general  supervision  of  the 
conpenseybion  activities  under  \/hich  each  cniployoG  enters 
\;hen  he  is  euployed.  They  afford  an  independent  agency, 
A.iiich  revie\/E  and  investigates  all  coL;plaints,  handles 
all  adjustments  tliefc  are  essential  either  between  the 
supervisory  personnel  and  labor  employed,  or  beti/een  sup- 
ervisory personnel  and  any  other  agency  in  the  coniiuunity 
affecting  labor. 


The  Labor  Relations  Representative  on  the  staff  of  tTie 
Regional  Director  of  Region  III  \;as  contacted  and  lie  niade 
an  exha,ustive  study  of  the  labor  situation  in  Hew  kadrid 
and  surrounding  Counties,  contacting  employers,  employees, 
and  GoveriLnental  Agencies.  He  recoiu.iondod  tkie  labor  rates 
to  be  enforced  on  tl:is  project  and  the  nours  of  work  to 
be  ovserved . He  further  investigated  most  carefully  the 
availability  of  labor.  The  rates  estjfolished  for  employ- 
ment at  t]iis  project  are  given  belows 


Common  Labor 

$ .25 

liourly 

Y'la.t  cl'j.an 

.25 

n 

Building  Construction  Laborer 

.35 

It 

Blac.kSi-iith' s Helper 

.30 

ti 

Electrician ' s Helper 

.35 

n 

Plui.ijer's  Helper 

• 35 

11 

Hell  Driller  I.ielper 

.30 

II 

Hod  Carrier 

.35 

II 

Pipe  Layer 

.75 

If 

Bulldozer  Operator 

.40 

ft 

Grader  Cpero.tor 

.40 

ti 

Tractor  Operator 

e ^i“  <J 

ft 

Machmnist 

.70 

II 

Me  c hani c 

.60 

If 

Lather 

.75 

It 

■/ell  Drill 01’ 

.60 

n 

Blacksiiiith 

.60 

II 

Bi'ick  A Stone  las  on 

1.25 

M 

Carpenter , Journeyman 

• 15 

It 

Cci-iOnt  Finisher 

.65 

TI 

Electrician 

• 15 

ft 

Painter 

.65 

II 

Plasterer 

1.00 

It 

Plumber 

l.CO 

It 

Sheet  Metal  Worker 

.65 

II 

p 

< 
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Checker 

$ .50 

ti 

Junior  Checker 

.40 

ft 

Senior  Checker 

.80 

M 

Labor  Foreman 

.50 

If 

General  Field  Forevaan 

175.00 

monthly 

General  Carpenter  Foreman 

160.00 

It 

Chimney  Builder 

.75 

hourly 

Dredge  or  Power  Shovel  Operator 

.80 

II 

Pump  Repair  Man 

.50 

11 

Gonoi-al  Labor  Foreman 

150.00 

monthly 

Gonoral  Yard  Foroivian 

150.00 

M 

Yard  Foreman 

125.00 

It 

Those  rates  verc  e-ianatcly  fair,  not  only  to  the  purely 
local  laborer,  but  to  r.icubcrs  of  er.iployee  organizations 
a.nd  others  who  had  to  comc  froia  sowe  distances. 

The  sufficiency  of  labor  report  showed  tliet  there  was 
an  unliiiiited  a::iount  of  uriskilled  labor.  It  v;ould  pro- 
bably be  about  60  to  65^  wiiite  labor  and  35  to  40/^  col- 
ored labor.  It  indicated  that  there  v/ould  be  a very 
serious  lack  of  sk.illed  labor  in  every  class,  and  tho.t 
such  of  the  skilled  labor  as  \/as  obtainable  would  li8.ve 
to  be  supplied  by  secondary  sources,  such  as  Poplar  Bluff 
and  Cape  Girardeau.  Tliis  scarcity  is  best  evidenced  by 
the  fact  that  the  first  requisition  for  skilled  carpenters 
called  for  2p  nen  tand  only  five  (5)  i-ien  \;ere  referred  who 
could  be  retained  on  "Ghe  Job  in  this  classification.  It 
is  further  evidenced  by  the  fact  that  bricklayers  for  the 
erection  of  chimneys  had  to  be  imported  from  St.  Louis. 

It  i.iight  be  noted  at  tills  point,  tiia.t  most  of  the  labor 
certj.fied  in  the  classification  showed  a very  fine  spirit 
and  were  easily  s.djusted  to  these  conditions.  It  might 
also  be  noted  that  the  Project  provided  a market  for  prac- 
tically all  skilled  labor  in  the  South  East  Missouri  area 
who  were  not  already  working. 

These  preliminary  roquiroments  concerning  the  classes  and 
quality  of  labor  were  about  as  far  as  could  be  underte.ken 
until  the  plans  for  the  job  were  furtiicr  advanced,  with 
the  exception  of  discussing  the  type  of  supervisory  lo.bor, 
making  a ceireful  analysis  of  their  qualifications  and  fur- 
nishing this  analysis  to  the  bkiitod  States  Employment  Ser- 
vice at  Sikoston,  so  that  o.n  effort  could  bo  made  to  locate 
men  of  this  caliber.  T\/o  (2)  General  Construction  Super- 
intendents \70uld  be  necessary  for  this  work,  one  to  handle 
all  yard  operations,  and  one  to  liandle  erection  in  tho 
field.  Each  of  these  Superintendents  v/ould  need  a nuonber 
of  Poronen  to  direct  the  actoial  operations. 
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The  Ya.rd  Superintendent  would  need  a Foreinan  to  handle 
all  trucking;  and  tranoportation  operations;  a Forenan  to 
handle  all  r.iill  operations;  a Forei.ian  to  handle  all  gen- 
eral yard  operations  such  a.s  unloading  of  uatorio.ls  and 
equipuent,  the  operation  of  certain  labor  functions  such 
as  precasting  plants,  etc.,  within  the  yard  itself;  and 
a general  storekeeper  to  handle,  in  addition  to  other 
items,  the  stacking  and  handling  of  luiabor  including  the 
receiving,  storing  and  shipping  of  certain  ra\7  materials 
such  as  shingles,  bricks,  flue  lining,  etc.;  A foroi.ian  to 
handle  all  procutting  and  pref<?.brication  operations  for 
houses;  a Foreman  \,ho  w'ould  handle  all  precutting  and  pre^ 
fabrication  for  barns  and  outbuildings. 

The  Field  Superintendent  needed  a Foreman  to  he.ndlc  founda- 
tions vho  w^ould  also  handle  fencing  and  construction  of 
wells;  a Forci.ian  to  ho.ndle  the  erection  of  houses;  a Fore- 
i.ia.n  to  handle  tlie  erection  of  barns  and  outbuildings  (in- 
cluding food  storo.gcs);  a Foreman  to  handle  painting. 

It  w'as  also  estij.iatcd  that  he  would  need  a Foreman  to 
handle  all  repair  and  remodel  \/orl:  that  w^ould  paro.llcl 
the  nov/  construction  w'ork  and  bo  kept  sopara.te  froei  it. 

Very  careful  specifications  concerning  the  typo  of  men 
needed  and  the  tochiiica.1  and  skill  qualifications  which 
they  must- possess  (in  general  to  bo  reported  on  by  the 
United  States  Smployeiont  Service  on  the  basis  of  their 
experience  records)  \7crc  drawn  for  each  of  those  men  and 
supplied  to  the  United.  Sto.tes  Smployj.iont  Service  at  the 
earliest  possible  do.to  so  tha.t  they  could  be  able  to  make 
a careful  survey  of  their  o\/n  records  and  those  of  the 
surrounding  territory,  to  secure  as  many  qualified  candid- 
ates for  those  positions  as  possible.  It  is  an  interesting 
coi.uucntary  on  the  fact  that  skilled  construction  personnel 
w^as  not  available  in  the  vicinity  to  note  that  v/o  secured 
only  t;..o  men  from  this  source.  The  tw^o  supci  intondents 
w^crc  reforred  fro:.:  this  source  but  comic  into  this  s.roa 
from  other  c.rcas  \7hero  they  liad  had  broad  experience  in 
Government  o.nd  civil  construction  w'ork.  Two  of  the  men 
referred  o.s  Foremen  were  qualified  and  remained  in  posi- 
tions selected  throughout  the  job,  one  of  them  being  of 
excoptiono.l  ability.  All  other  Foremen  v/orc  promoted  from 
men  referred  as  skilled  laborers  and  w/'cre  tnained  in  the 
proper  perf ori-iancc  of  \hcir  duties  by  the  Superintendents 
during  the  progress  of  the  v/orl:. 

The  preliminary  \/ork  of  the  Construction  Engineers  in  re- 
gard to  material  and  equipment  possessed  soiic  unique  fea- 
tures on  this  particular  job.  They  considered  material 
and  oquipi-icnt  together  because  they  \/crc  directed  by  the 
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District  Engineer  that  they  uust  first  utilize  all  avail- 
able equipment  and  oil  available  i-iaturials  from  the  sur- 
plus stocks  froi.i  the  surrounding  projects  (and  in  the  ease 
of  equipment  throughout  the  United  States)  before  they  could 
make  up  lists  for  the  purchase  of  nc\/  cquipiaont  or  nev;  ma- 
terial. This  involved  work  in  o.ddition  to  v/hat  would  usu- 
ally bo  undertaken  at  the  beginning  of  such  a.  project. 

There  is  another  feature  v/hich  must  be  considered  in  this 
regard  \/liich  is  best  illustrated  by  an  example.  Rubber 
boots  v/ere  needed  on  this  project  very  badly.  A supply 
of  rubber  boots  was  s -lipped  to  tliis  project  as  surplus 
Liaterial.  Out  of  six  pairs  of  such  boots  received  five 
pairs  v/ere  worthless  due  to  holes  and  bad  condition  by 
the  ti'i.ie  they  arrived,  and  as  a coincidence,  the  day  of 
their  arrival  was  on  one  of  the  worst  days  of  the  rainy 
season. 

Another  difficulty  was  that  in  many  cases  projects  had 
been  coLipletod  and  closed  down.  If  surplus  material  \.as 
to  be  shipped,  all  material  and  equipment  on  the  project, 
irrespective  of  its  value,  had  to  be  shipped  as  a matter 
of  economj/-.  The  paper  work  for  accounting  for  the  re- 
ceiving and  inspection  of  one  8 foot  piece  of  Dolly  Vernon 
siding  was  just  as  difficult  as  the  accounting  for  one 
carload  of  standard  2 x 4 x 12's. 

In  many  cases  lumber  was  scheduled  for  use  in  construc- 
tion, and  when  it  was  unloaded,  \/as  found  to  be  scaf- 
folding and  form  lumber.  This  kino,  of  lumber  \/as  need- 
ed, but  if  the  Engineers  estii.iated  that  they  v/ere  re- 
ceiving construction  lumdoer  material  and  purchase  orders 
v/ere  made  on  that  basis,  they  were  short  by  the  amount  of 
this  type  actually  delivered.  Every  effort  v/as  made  in 
the  initial  stages  to  appreciate  this  condition,  to  an- 
ticipate it,  and  to  plan  to  intelligently  protect  against 
such  occurrences. 

The  first  problei..:  \/as  to  deten/iino  v/imt  equipment  was 
needed  and  v/hen  it  was  needed.  There  was  no  electric 
power  on  the  project.  To  operate  power  equipuiont  or  even 
furnish  lighting  in  the  Engineer's  office  or  the  design- 
er's office,  etc.,  local  power  liad  to  be  generated.  There 
\/as  a considerable  amo’unt  of  power  equip;/iont  in  surplus 
stocks  and  som.e  of  this  equipment  \;as  shipped  to  the  pro- 
ject under  tho  assvumption  that  a generating  set  might  bo 
set  up  on  this  project  and  later  used  for  installation 
on  another  finislied  project,  where  it  would  be  necessary 
to  genorato  tlic  electricity. 
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PLATE  131 


Altlioui^h  attoijptcd,  tills  particular  transaction  involved 
the  use  of  laoncy  of  t\;o  different  classes  for  tv/o  dif- 
ferent projects  and  proved  to  be  ontirclj,''  too  difficult 
to  handle  through  C-ovorru.icnt  Treasury  Procureuent  pro- 
cesses. It  was  necessary  to  provide  gasoline  driven  sa\/s 
\;hich  could  be  used  so  long  as  v/e  could  keep  the  motors 
in  condition  and  supplied  with  gasoline, 

PLAIE  132 

As  a matter  of  fact  the  only  pow'cr  generated  v;as  developed 
by  a hoi-ic  made  generating  sot  consisting  of  gasoline  en- 
gines originally  purclmsed  for  the  operation  of  saws  or 
concrete  mixing  appara.tus  hooked  to  generating  sets  that 
had  been  purchased  for  various  and  sundry  purposes  through- 
out the  country.  Sufficient  power  w'as  thus  created,  so 
that  v/hen  the  lights  w^ere  off,  a few'  small  electric  tools 
could  be  driven. 

It  w^as  necessary  to  determine  the  method  of  operation  be- 
fore the  equipment  needed  could  be  intelligently  outlined. 
Even  before  designs  v/cre  completed  or  experiments  conducted, 
the  District  Engineer  indicated  that,  because  of  the  clima- 
tic conditions  and  because  of  the  labor  situation,  it  ap- 
peared that  it  \/ould  be  advisable  to  precut  and  prefabri- 
cate at  a central  point,  A discussion  indicated  that  if 
the  Job  W'as  equipped  to  take  care  of  such  an  operation, 
it  \.'Ould  be  sufficiently  equ.ipped  to  take  care  of  field 
erection  and  operation,  and  it  w'as  decided  to  lay  out  the 
Job  facilities  and  assemble  the  Job  equipment  on  the  basis 
of  such  a prefabricated  mctliod  of  operation. 

This  required  uiost  careful  estimates  concerning  timing, 
quantities  of  material,  and  the  nature  of  tlie  operations 
performed  on  this  material,  wdthin  these  tine  sched'ulcs. 

The  time  period  w'as  analyzed.  It  w'as  estimated  that  plans 
w'ould  be  available  to  start  actual  construction  operations, 
other  than  experimental  activities  and  orgs.nizational  ac- 
tivities, on  or  3-bout  the  first  of  February.  It  \/as  es- 
timated that  those  initia.l  operations  would  result  in  the 
production  of  a farmstca.d  unit  per  day  by  the  end  of  the 
month  of  February.  It  was  estimated  ths.t,  w'ith  this  month's 
organizs-tion  and  experience,  production  could  bo  stepped 
up  during  the  first  t\/o  w'ceks  of  liarch  to  rcacli  the  maxi- 
mum pla.nnod  tempo  of  two  completed  farmstead  units  per 
day.  The  necessary  yard  space,  saw  equipment,  w'arehouse 
facilities.  Job  facilities,  a.nd  especially  the  neccssarj^ 
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storage  facilities  and  trucking  facilities  \/ere  planned 
for  on  tills  basis. 

It  v/as  estiiuated  tliat  one  luill  sav;,  one  jointer,  one  band 
sa\/  aiid  one  gasoline  cut-off  saw  could  be  biade  to  perform 
tlie  essentie.l  mill  operations.  Tlieso  v/ere  secured  from 
surplus  lists  and  installed.  For  the  yard  operations  it 
x:e^s  estiiuated  that  three  gasoline  cut-off  sav/s  \;ould  be 
necessary  for  house  operations  and  at  least  t\.o  gasoline 
cut-off  sav/s  v;ould.  be  necessary  for  the  barn  and  outbuild- 
ing operations.  It  is  estimated  that  one  concrete  mixer 
would  be  sufficient  for  yard  precasting  operations  and  one 
concrete  mixer,  easily  transported  in  a truck,  would  bo 
sufficient  for  field  concrete  operations.  This  \/as  the 
essential  yard  equipraent.  Spray  guns  from  the  surplus 
list  were  secured  for  the  purpose  of  priming  prefabricated 
material.  These  arrived  in  very  bad  condition.  Time  and 
attention  \/as  spent  in  their  repair  but  it  i^as  found  that 
they  i.'ore  uneconomical  in  this  v/indy  territory. 

The  remaining  item  it  i/ns  necessary  to  consider,  initially, 
was  motorized  equipment.  It  was  estimated  that  tv/o  bull- 
dozers, graders,  tv/o  "kitties"  and  at  least  25  trucks  of 
various  typos  could  be  economically  used  on  this  project 
to  produce  the  required  results  \;it]iin  the  tL-iO  limit. 
Actually,  one  "kitty"  and  l6  trucks  of  varying  descrip- 
tions some  of  '..hich  \;erc  not  usable,  were  secured.  The 
inability  to  secure  ziorc  trucks  from  surplus  property  and 
tile  decision  of  the  District  Engineer  prohibiting  the  pur- 
chasing of  new;  equipment  as  an  unnecessary  expense  for 
this  project  created  a problem  which  was  solved  by  using 
equipment  in  double  sliifts  and  utilizing  a third  shift 
to  keep  it  repaired  for  continuous  schedule.  One  of  the 
greatest  on-site  difficulties  was  the  utilization  of 
Treasury  Procurement  procedure,  in  attempting  to  keep 
fifteen  \;orn-out  trucks  working  on  double  shift  without 
catastroplies , which  \,’ould  completely  tie  up  ti_o  operations, 
occuring  more  than  once  a w^eel:. 

It  was  necessary  to  consider  this  equipment  \/ith  the  anal- 
ysis of  the  available  surplus  materials,  because  some  of 
this  material  was  trucked  in  on  this  equipment?  some  came 
in  box  cars,  one  end  of  whick:  was  occupied  by  cquipiiiont  and 
the  other  end  of  \/hich  /as  filled  \;ith  miscellaneous  ma- 
terial. In  some  cases  it  arrived  at  the  project  in  such  a 
sts.tc  that  it  \;as  hard  to  tell  v.iiero  the  equipment  started 
and  Wiioro  the  material  ended.  V/hon  a concrete  mixer  got 
loose  in  a car  loaded  \;ith  buckets  of  paint,  botki  the  paint 
and  the  mixer  arrived  at  LaForge,  eventually,  but  the  paint 
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coroainly  \.'asn't  usable,  and  f crtunaluly  the  r.ixcr  \/aG 
not  needed. 

The  Construction  Lngincers  Iiad  to  \;ait  for  sufficient  do.ts. 
froni  the  dcsi.ynin;^  personnel  to  enable  thorn  to  ostiirato  the 
type,  quality  and  quantity  of  materials  tliat  would  be  re- 
quired for  the  job;  they  had  to  \;ait  for  th.o  District  In- 
qincor  to  riclco  up  his  mind  from  study  of  the  situation, 
and  observation  of  experiments,  etc.,  and  issue  an  order 
ostablisliing  a definite  on^inooring  method  to  bo  used.  Dur- 
ing this  tiruc  the  Construction  Inginccring  personnel  were 
actiw'cly  engaged  in  the  preparation  of  data  to  enable  tliom 
to  properly  ruan  the  project;  in  tlio  assembly  of  this  trans- 
ferred ccuipmciit;  o.nd  in  the  clo.ssif ication  and  o.nalysis 
of  these  surplus  materials. 

Another  important  general  consideration  concerni^d  mechan- 
ism cmploy^.d  to  hire  personnel,  ps,y  personnel  and  discharge 
personnel;  to  transfer,  mainto.in,  account  for  and  dispose 
of  equipment;  and  tlx.  procuroiiiont  receipt  issue,  use  o.nd 
the  accounting  for  matorin.ls.  It  \;as  ..ocessary  for  the 
construction  personiiv.!  in  chai'gc,  to  ci-rofully  study  the 
general  situation  o:i“sitc  and  determine  the  principles  of 
control  and  the  moch:a.nisms  of  adninistraticn  that  \7crc  to 
bo  csto.blish.cd . In  iwany  cases  latitude  of  decision  was 
limited  by  Govcrimcsntal  regulations  not  only  of  the  De- 
partment of  Agi-iculturo , r/ithin  -..hich  this  \/orl:  was  being 
performed,  but,  also  b;'  the  regulations  of  the  Treasury 
Dopc.rtmcnt,  \.lio  ’7x11:1100  all  finances  and  all  procurcniont 
activities;  and,  the  rvg 'ulations  of  the  Labor  Department, 
who  hs.ndlcd  all  personnel  activities.  Certain  decisions 
concerning  t’lc  type  of  recounting  systoles  to  be  employed, 
iritliin  the  general  liiaits  imposed  by  tlic  Trer-.s-ury  regula- 
tions, the  class  and  nature  of  accounts  and  t’lo  operating 
nu.tliods  to  be  omployc,d  in  furnishing  tlio  br.,sic  data  to 
these  systoiiis,  h;,id  to  bo  carefully  analyzed  and  coordino.tcd 
with  the  actual  fi.cld  and  shop  operations.  The  mechanisms 
decided  upon  and  their  mctl'.ods  of  operation  arc  dcscri’ccd 
in  detail  in  that  section  of  this  report  dealing  witl  Con- 
struction Administr.ation . 

There  was  another  phas^.  of  generr.l  planning  i;hich  occupied 
a great  deal  of  time  and  o.ttcntion  on  the  part  of  the  con- 
struction personnel  during  tlie  initial  pha.se  of  the  opera- 
tions. Three  distinct  types  of  mon^y  '..■ere  being  cmj5loycd 
to  consti’uct  this  project.  Tliis  money  comic  from  different 
Congrcscionr;.!  appropriations  and  tlio  mcchcuiism  of  handling 
tlic  money  under  each  ogopropriation  v/as  specifically  provid- 
ed for  by  basic  law.  This  resulted,  for  cxaj'iplc,  in  being 
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able  to  eiuploy  personnel  for  a certain  nuniber  of  hours 
during  a given  month  \7he11  they  were  paid  v/itii  one  class 
of  money  and  havii'ig  an  entirely  different  e.rrangcment  so 
far  as  tl^e  nuiiiber  of  hours  was  concerned,  \/hen  th.ey  v/ere 
paid  froi.-  a different  type  of  money.  The  specific  prob- 
lems encountered  in  this  regard  and  some  of  the  methods 
that  ’iad  to  be  employed  to  properly  utilize  these  funds 
are  illustrated  and  described  in  detail  in  triat  section 
of  tliis  report  dealing  with  Construction  Administration. 

Careful  study  was  involved  in  the  preparation  of  graphic 
ta.bular  data  outlining  the  amounts  and  types  of  Lioney  to 
be  used,  general  phase  of  work  for  which  this  money  was 
to  bo  used  and  the  time  periods  in  wilcli  the  sa::ae  would 
be  used.  It  is  of  considerable  ii.ipoi'tance  to  appreciate 
the  necessity  of  such  activities  in  Governmental  operations. 
V/hile  private  operations  often  involve  complicated  finaLiicial 
and  organization  activities,  once  they  Iiave  been  accomplished 
the  necessity  for  continuous  watchfulness  of  these  items  is 
generally  negligible.  In  Governiricntal  operations  of  a com- 
plicated nature,  continual  airalysis  and  watchfulness  on 
the  part  of  tlie  operating  executives  is  essential,  honthly 
reports  showing  the  financial  st3.tus  wore  essential  to  guide 
the  District  Engineer  and  hi.s  staff  in  basic  policy  deci- 
sions. Those  reports  :iad  to  sliow  the  exact  status  of  all 
funds  a.t  tiio  disposal  of  the  District  Engineer  and  indicate 
not  only  ti.cse  funds  thet  liad  actually  been  expended,  but, 
also  those  funds  that  \cro  encLii/cored  for  future  expenditures 
In  Governmental  opers.tions , sufficient  funds  must  be  encum- 
bored  prior  to  any  financial  ira.nsaction.  If  all  of  the 
funds  so  encu.-.berod  are  not  actually  used,  the  official  who 
encuaAoered  them  must  process  the  necessary  action  to  remove 
that  cncLuubracco  before  he  can  use  these  funds  for  future 
opora.tions.  The  District  Engineer  cxpGctvod  to  utilize  every 
ava.ilable  dollar  and  every  s.vailo.blo  resource  to  complete 
tills  operation.  The  necessity  for  careful  financial  control 
was  therefore  an  essential  clencnt  of  this  particular  ac- 
tivity . 

An  Gxhiibit  of  such  an  a.nalysis  Lia.dc  in  the  last  months  of 
the  operation  is  includi.xl  in  the  conclusion  to  this  report. 

An  inspection  of  that  section  of  the  report  dealing  i/ith 
costs,  will  indicate  how  all  of  these  uloments  had  to  be 
coordinated  witliin  i he  costs  system  employed,  as  well  as 
to  maintain  accurate  financial  control. 

One  of  the  r..ost  iimporto/nt  specific  operations  undertahon  by 
tho  Construction  Personnel  prior  to  actual  operations  was 
t.ho  organization  a.nd  layout  of  the  fabricating  plant  and 
construction  hoadnuarters . The  preliminary  drawings  and 
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slictchcs  pruparcd  by  tb.o  elusion  porsonncl  for  ostiriating 
purposes  Vi/crc  arcbitoctural  sbctcbics  made  for  the  general 
study  of  plan  orientation,  elevations  'oiid  appearance. 

Study  of  these  plans  and  s!;etc}ics  v/as  essential  for  ini- 
tial general  taheoffs,  preparation  of  total  quantity 
lists  of  basic  ii;atcris.le  and  the  propai'ation  of  general 
tiiee  scliodulcs  v/ithin  the  control  period  of  opero.tions. 
Based  upon  tlicsc  ano.lysis,  preliminary  organization  of 
men  and  equipment  wore  planned  and  preliminary  layouts  of 
storage  area,  shop  area,  office  facilities,  etc.,  undcr- 
tahen. 

These  initial  studios  \iorc  i..adc  on  the  assuieption  that 
this  project  would  bo  built  by  field  operations  and  that 
th.c  total  extent  of  sl:0p  opero.tions  \/ould  be  confined  to 
storage  and  preCutting  activities.  The  worl;  i.:  this  res- 
pect \-as  coi:*plicatod  by  the  decision  of  the  District  En- 
gineer to  experiment  v;ith  prof e brication  methods.  The 
first  experiment  v/o.s  to  build  the  small  2-bedroon  house 
and  utilize  s.amc  for  office  purposes  during  the  construc- 
tion period.  The  on-site  construction  personnel  v/crc  dir- 
ected to  coopL rr'.t-.,.  v;ith  ties  design  porsonncl  and  cr^ct  this 
house  by  prefs.bricatu-d  iucthods.  Thiis  was  o.n  aluiost  impos- 
sible assignment,  using  only  the  preliminary  chctched  o.r- 
chitcctural  dreavings.  Shctchos  w.  re  prepared  on-site  to 
illustrate  the  chop  and  field  dreueings,  osccntio.l  to  a 
pref abricat'ed  open:.ticn.  Tlio  inh.'bir.l  experiment  was  con- 
ducted as  described  in  the  scc'oi^n  on  House  Design. 

One  of  the  most  intoiastin^  facts  learned  froi::  this  ex- 
periment \;as  that  a v-refabrication  operation  could  not  be 
intelligently  conducted  using  ordinary  a.rc:iitectural  plans. 
The  best  approach  to  this  type  of  \;ork  \/ould  be  to  discard 
the  arcnitectural  plans  as  such,  and  use  a series  of  shop 
and  field  erection  drawings,  coordinated  './ith:  the  m.aterial 
and  cost  control  activities,  by  a set  of  control  dra\.'ings. 
Later,  a.s  the  v;or!:  v.^as  completed,  these  control  drawings 
would  serve  as  a basis  of  preparixig  a standard  set  of  ar- 
chitectural drawings. 


A reference  to  the  report  on  house  and  barn  design  5/111  in- 
dicate ho\.'  ‘the  District  n p.neer  and  his  engineering  staff 
suuumarized  t’xis  belief  and  issued  instructi.ons  to  the  de- 
sign per’-. cnnel  in  accordance  v/ith  this  plan  a.nd  pro^rax/i. 

The  results  obtained  by  tie  first  experimient  -.sere  so  in- 
teresting^ that  even  before  the  completion  of  the  second 
experimental  buildings,  the  on-site  construction  personnel 
were  seriously  concerned  witli  mahing  necessary  adjustments 
and  changes  to  conduct  this  operation  on  a shop  prefabrication 
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The  first  and  i/icst  iri-,ortant  eleraont  in  those  adjustments 
v/as  a careful  analysis  and  redesign  of  the  office,  ware- 
house and  storage  areas,  nliic'i  would  be  used  as  a prefab- 
ricating shop  arc£i.  Plate  130  shiO\;s  tlie  final  results. 

The  original  decisions  concerning  the  location  of  c.  con- 
struction office,  ;:archouse,  stoc.h  barns  and  possible 
shop  operations  \/ere  unduly  influenced  by  the  existence 
of  a railroad  siding  and  cotton  gin  and  v/are’iouso  in  LaPorge. 
Before  any  furtlier  description  of  this  operation  is  con- 
sidered, it  should  bo  sta.tod  that  the  District  Engineer  and 
his  entire  staff,  if  they  'lad  this  \;orh  to  do  over  again, 
would  select  a site  remote  froi:.  this  congested  area  of 
buildings,  a dry  area  of  vacant  land  adjacent  to  the  ra.il- 
road  and  accessible  to  roads,  but,  not  cluttered  up  v/ith^ 
existing  buildings.  This  v;ould  have  boon  feasible  on  this 
project  because  the  railroc.d  line  itself  was  used  only 
every  oth.or  day  and  could  bo  utilized  as  a siding  ’./ithout 
the  expense  of  installing  special  facilities.  The  extent 
to  v/hicli  the  area  needs  involved  in  this  operation  'u'cre 
underestihiated  can  bo  best  illustrated  by  the  fact  tlrat  tlic 
construction  engivxocr,  tlic  Resident  Irnpjineer  Inspector  and 
the  operations  on^^ineer  of  the  District  Pnginecr's  staff 
concluded  the.t  the  majority  of  twf  prefabricated  operations 
could  be  pcrforiuod  in  tlic  cotton  bale  i/arehouec  itself. 

This  building,  a learchousc  40’  x l60',  eventually  proved 
to  be  entirely  too  small  for  the  mill  operations  alone. 

It  is  hoped  that  any  group  of  engineers  faced  witl:  a simi- 
lar problem  may  benefit  by  this  experience  and  select  an 
area  not  limited  by  space  restrictions  or  building  res- 
trictions . 

The  District  Engineer  recognized  certain  of  thxsc  incon- 
sistencies a.nd  insisted  that  prior  to  the  design  of  this 
area,  a complete  analysis  bo  na.de  concerning  the  time 
scheduling  of  tho  opera/tion.  This  involved  detcrniining 
the  location  of  stacks  of  raw  matcric.ls  that  '.'ould  be  es- 
sential to  keep  t]ie  processing  plant  at  full  operation  and 
in  delivering  i.iatcrials  to  tho  field  at  tlie  schicdulcd  time 
and  place.  This  auialysis  clearly  indiccated  an  insufficiency 
of  the  area  chosen,  unless  the  ii.;Ost  careful  utilization  be 
mn.de  of  every  avo.ilablc  foot  of  space  and  every  available 
building  facility.  It  was  decided,  as  a result  of  these 
studies,  that  the  shop  oporation.s  for  house  conctruction 
could  bo  kept  separate  '^ro::;  the  shop  operations  for  barn 
construction.  This  not  only  facilitcited  actus.l  operations, 
but  fitted  in  with  cost  and  administrative  control. 

A triangvilar  shaped  piece  of  property  wclg  situated  on  ap- 
proximatedy  tho  center  of  tho  project  area  on  o.  siding  of 
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the  Cotton  Belt  R3.ilroad.  Ihe  cotton  gin  itself,  a cotton 
bale  -^/arohouse , macline  house,  tv.o  cotton  seed  storage 
buildings  and  d.  sicall  2-rooni  general  office  raid  scale  house 
existed  on  this  land.  The  first  step  \;as  to  fence  in  the 
entire  area  \/ith  strong  woven  :.ire  fencing.  The  only  open- 
ings in  this  fence  were  at  the  apex  of  the  triangle  e.nd 
along  thie  railroad.  The  gate  o.t  the  apex  of  the  triangle 
v.as  used  for  all  deliveries  to  the  field  and  for  receiving 
materials  delivered  by  truck. 


The  triangular  areo.  \/as  divided  in  half  by  an  imaginary 
line  through  the  office  building.  Facing  the  apex  of  the 
triangular,  all  liouse  production  plant  operations  wore  con- 
fined to  the  loft  side  of  the  buildings  and  all  outbuilding 
production  plant  operations  wore  confined  to  the  right  side 
of  the  existing  buildings.  Construction  operations  required 
throe  classes  of  material;  Raw  stock.;  pre-cut  stocl:,  and 
prefabricated  sections,  generally  speaking.  All  sh.op  op- 
erations roquired  the  scar.o  three  classes  of  material. 

Some  raw  stoc-  was  menufacturod  direct  into  profshricated 
sections.  Pre-cut  stock  and  in  some  cases  prefabricated 
parts,  such  as  louvres,  window  assemblies,  etc.,  wore  as- 
soiubled  into  their  orop^jr  prefabricated  sections. 

^ PLAlh  133 

A general  scheme  v.'as  adopted  to  control  the  flo\/  of  this 
ma-torial.  Ra.\;  material,  from  the  freight  cars,  was  un- 
loaded into  ra\.-  material  piles,  arranged  in  tiirco  sections. 
In  one  section  was  stoched  tliat  rav/  raatorial  which  was 
shipped  directly  to  the  field  suck,  as  sl:ingles,  brick  flue 
tile,  etc.  It  \.as  essential  that  the  location  of  this 
particulc.r  portion  of  the  raw  material  be  such  that  direct 
shipraonte  to  tlx;  field,  or  the  loading  of  trucks  which  in- 
cluded this  type  of  mo.torial  as  \/cll  as  prccut  and  prefab- 
riccoted  material,  wauld  not  interfere  \;ith  yard  operations. 
This  necessitated  cno  of  the  most  difficult  studies  in 
traffic  management  oncountorod  in  this  layout. 
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Rav  matorial  which  \.aiTd  bo  used,  without  processing,  in 
the  manufcLcturo  of  prefabricated  sections  had  to  bo  located 
\;hcro  it  could  be  assembled  into  those  sections  in  conjunc- 
tion i.'itkL  prccut  and  prefabricated  parts  wdthout  intcrfcr- 
ing  with  oithci’  shop  operations  or  traffic  to  the  field. 
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into  prccut  parte  for  either  shipi.cnt  direct  to  the  field 
or  for  the  proceseing  into  prefabricated  sections,  had  to 
bo  located  at  a point  most  convenient,  first,  for  the  pre- 
cutting  operation,  and  secondly,  in  line  either  to  go  into 
prefabricated  sections  or  to  be  diverted  into  direct  field 
delivery. 

Generally  speaking,  in  both  the  house  section  and  the  out- 
building section  it  \;as  found  tlia.t  the  rcu7  matcrio.1  utili- 
zed for  diruct  field  delivery  had  to  bo  placed  at  the  ex- 
treme ends  of  the  raw  stock  pile;  in  other  \;ords  at  the 
angles  of  the  triangc  farthest  a\/ay  from  the  central  build- 
ings. There  v/oro  certain  exceptions  to  this  location  v/hich 
complicated  a simple  plan  of  operation.  For  example,  paint 
o.nd  hard\.are  had  to  bo  stored  in  buildings.  liill\.ork,  pur- 
chased in  partial  a,ssc;iibly,  such  r.s  doors,  etc.,  had  to  be 
stored  in  buildings  and  the  only  buildings  wore  located  in 
the  center  of  the  area.  Therofort.. , it  can  be  generally 
sto.ted  tho.t  tliat  poi'tion  of  the  raw  material  that  went  dir- 
ect to  the  field,  which  was  not  stored  at  tlio  extreme  ends 
of  the  receiving  line,  was  stored  at  th-o  center  of  the  re- 
ceiving niaterio.1  storage. 
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Raw  stock  which  v/as  to  be  processed  through*  the  sa\/s  into 
procut  stock,  \/as  stacked  immedij.tely  betv/een  t he  line  of 
sa\7s  and  the  railroad.  That  por:.ion  which,  after  proces- 
sing \/as  to  be  sent  direct  to  the  field  was  placed  on  the 
interior  portion  of  the  stac]:s.  This  sliipment  of  precut 
material  direct  to  the  field  follo\,’od  the  same  traffic 
lines  as  the  shipment  of  ra\7  materials,  such  as  doors, 
paint,  etc.,  stored  in  the  center  of  the  plant. 

Tha.t  portion  of  the  rav;  stock  Avhich  was  processed  through 
the  saws  into  ru'ecut  stock,  for  utilization  i,:  further  pre- 
fabrication, v/a.s  therefore  in  the  centei-  of  the  raw  stock 
stack.  This  placed  it  in  line  to  move  in  a perpendicular 
manner  through  the  saw^s  to  the  precut  stock  pile  and  from 
the  precut  stock  pile  to  the  assembly  jigs  for  prefabrica- 
tion operations.  Therefore,  these  jigs  were,  in  general, 
located  perpendicular  to  the  center  of  the  ra'.;  stock  stor- 
age area.s. 

IiTiiiiediately  in  prolongation  of  the  assombl'/  jjgs  A^as  pre- 
pared an  area  for  panel  storage.  The  location  and  organi- 
zation of  thiis  storage  area  was  one  of  the  most  .interesting 
operations  in  this  layout.  The  house  pc.nel  storage  area 
v/as  redesigned  at  least  four  times.  It  A/as  planned  to 
prime  these  panels  v/Iiile  they  A/cre  in  storage.  After  field 
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operations  coriimoncod  it  became  obvious  that  duplicate 
storage  racks  should  be  provided  for  each  prefabricated 
section  so  that  one  rack  could  bo  utilized  for  receiving 
of  the  sections,  pri^dng  of  the  sections  and  storing  of 
them  during  the  drying  process,  \/hilc  the  other  rsick  was 
being  cleared  by  shipment  to  the  field. 

It  became  obvious  during  the  first  opera.tions  that  the 
arrangement  of  ducliv/alks,  loading  ramps,  etc.,  presented 
a very  important  part  in  the  efficiency  of  this  operation. 
Duckwalks  were  placed  between  the  two  panel  racks,  one 
end  leading  to  the  loading  ramp  and  the  otlier  end  to  the 
assembly  jig. 
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Assembled  panels  were  lifted  from  the  assembly  jig,  slid 
on  the  duckwalks  in  a vertical  position  to  the  proper  panel 
rack,  and  were  priiued  and  stored  in  a vortical  position  iii  ©ne 
day.  The  next  day  the  priming  coe.t,  leaving  dried,  these 
panels  were  returned  to  the  duckv/alk,  still  in  a vertical 


PLAIE  143.  A 142 

position,  slid  to  th.o  loading  ramp,  up  the  loading  ramp 
on  to  the  truck  in  the  order  outlined  for  the  loading  pro- 
cess. 
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Having  arranged  for  the  major  opeiotions,  so  far  e.s  loca- 
tion and  direction  v/ore  concerned,  the  necessity  of  finding 
locations  for  certain  specific  operations,  such  as  the  pre- 
casting  of  piers-  tlic  prcc;asting  of  privy  assemblies  and 
later  fitting  in  of  opera.tions  not  originally  plannod  for, 
such  as  the  prefabrication  of  porclicsr  the  profa.brication 
of  gates,  the  profebrication  of  portions  of  the  food  stor- 
age assomblios;  the  prcfeibrication  of  privies,  etc.,  com- 
plicated this  problci.i. 

Some  of  these  opcrr'.ticns  prciscntod  problems.  In  order  to 
establish  a prefabricating  plant  for  piers  and  privy  slab 
asGomblios,  it  wms  necessary  to  locate  raw  storage  for  tho 
sand  and  gravel  that  \/ould  be  uccd,  for  thu  c.m'0.it  that  was 
ossontio.l  and  for  the  water  that  v/as  necessary  not  only  in 
the  fabrication!  operations,  but  also  in  the  ceiring  oporSn- 
tions  of  the  drying  yard.  These  operations  hed  to  bo  on 
an  extensive  scs.lc  in  order  to  be  cconoi.dcal  and  this  re- 
quired a considerablo  a.mount  of  space  for  fonas,  during 
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the  setting  process^  for  otlier  forus  being  cleaned  and 
stored  after  t:ie  piers  and  slabs  had  been  removed  and  for 
curing  and  storage  yards.  Tlie  sketch  illustrates  how 
tiicse  special  operations  wore  sandwiched  in;  the  precast- 
ing plant  being  in  the  center  of  the  operations,  porches, 
privies,  etc.,  being  out  of  order  on  the  far  extreme  end 
of  the  house  operations. 

In  traffic  arrangements , probably  the  iaajor  headaches  were 
encountered.  Provisions  were  made  in  the  initial  layout 
plans  for  simple  solutions  of  the  problems  of  traffic,  that 
is,  for  loading  a truck  with  prefabricated  house  panels, 
or  for  loading  with  prefabricated  barn  panels.  When  the 
real  problem  was  presented  a truck  had  to  pick  up  a cer- 
tain percentage  of  rr?nv  material,  a certain  percentage  of 
precut  material  and  certain  elements  of  prefabricated  ma- 
terial to  go  in  the  house.  The  raw  material  and  prefabri- 
cated material  had  to  be  loaded  froia  tv;o  to  three  different 
locations  in  the  yard.  It  w'as  s.  coiiiplicating  procedure  to 
route  this  truck  to  each  of  these  loading  points  in  such  a 
manner  that  the  load  \:/ould  be  placed  on  the  truck  so  that 
it  could  bo  unloaded  in  the  proper  sequence  in  the  field. 
Earlj^  in  those  operations,  the  necessity  of  absolutely 
rigid  discipline  and  control  became  apparent.  Time  vifas 
devoted,  by  the  construction  engineer  and  his  staff,  in 
carefully  computing,  not  only  what  should  bo  p)ut  on  trans- 
port loads,  but  how  it  should  be  loaded  in  order  to  enable 
the  unloading  process  to  bo  properly  accomplished. 

The  other  factor  of  importance  in  studying  the  transport 
system  was  proper  tiruing.  Incidentally , the  necessity  for 
tkiis  rigid  control  of  quantity,  quality  and  tii.iing  of  trans- 
portation proved  to  be  one  of  the  greatest  assets  in  se- 
curing accurate  cost  control  for  the  project.  The  disci- 
pline, essential  in  tlie  routing  of  trucks,  so  that  too  many 
trucks  would  not  be  in  the  yard  at  one  time,  congesting 
traffic  conditions,  loading  conditions,  etc.,  \?as  also  es- 
sential to  assure  the  arrival  of  materials  on-site  in  the 
proper  sequence  for  unloading  and  utilization  without  field 
storage.  This  discipline  was  facilitated  by  using  only  one 
delivery  gate  c?'t  the  apex  of  the  triangle.  This  gate  was 
controlled  by  a guard  who  acted  as  a dispatcher  and  timer 
of  transportation,  in  accordance  v/ith  schedules  worked  out 
by  the  construction  onginoor. 

When  the  entire  problem  of  organization  of  this  area,  for 
shop  operations  is  considered,  purhaps  the  most  difficult 
single  problem  to  properly  coordinate  was  the  proper  use 
of  avs.ilable  warehouse  space.  There  was  a continuous  con- 
flict between  the  desire  to  utilize  warehouse  spo-ce  for 
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sliop  operations,  to  protect  against  the  incleraent  weatlier, 
and  to  utilize  the  san.e  space  for  storage  activities  either 
of  received  iiiaterials  and  equipment  or  of  processed  raater- 
ials . 
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The  first  and  most  important  factor  to  be  considered  v;as 
the  mill  function.  These  mill  operations  Iiad  to  be  sched- 
uled to  utilize  liiidted  equipment,  limited  space  and  pro- 
vide facilities  bot/i  for  the  storage  of  raw  material  used 
in  the  mill  and  for  the  storage  of  finished  material  pom- 
pletod  in  the  mill;  and  at  the  sarae  time  be  performed  in 
a manner  adequate  to  supply  those  important  elements  to 
the  proper  shop  prefabrication  or  field  operations, 
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The  aiost  important  of  these  mill  opera.tions  consisted  of 
door  and  window  frame  construction,  louvres,  rdtehen  cabin- 
et and  sink  assemblies,  window  and  door  screens,  privy 
seats  and  lids,  and  food  storage  doors, 
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Limited  power  facilities  forced  tlie  use  of  gasoline  saw 
equipment  saving  the  available  power  (when  the  electric 
lights  wore  off),  for  the  operation  of  a small  band  saw, 
a planer,  Joiner  and  electric  drill.  The  utilization  of 
a gasoline  saw  in  an  old  cotton  bale  warehouse  involved 
fire  risks  that  required  constant  supervision  and  caused 
constant  anxiety. 
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The  space  within  these  buildings  \vas  so  liiaitcd  that  it 
was  necessary  to  store  materials  such  as  flooring,  doors, 
v/indo\7  assemblies,  mouldings,  nails  and  hardware  assemblies 
in  the  most  careful  and  economical  manner.  Schedules  for 
deliveries  of  such  material  were  made,  in  quantities  that 
w’ould  not  overload  the  available  storage  facilities  or 
interfere  v/ith  the  necessary  mill  operations. 

These  operations  v/oro  carried  on  during  the  rainy  season 
in  this  territory.  LQion  the  rain  ceased,  the  \/inds  began 
to  blov/  and  certain  features  v/cro  complicated  by  wind  and 
dust.  All  operations,  v;ith  the  exception  of  the  mill  op- 
erations, wore  carried  on  in  the  open  and  provisions  were 
made  to  protect  them  as  far  as  possible  by  the  use  of 
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tol.iporary  canvas  sliolters. 

There  vere  a nuj.ber  of  additional  f.actors  th-a.t  had  to  be 
carefully  considered.  Provisions  had  to  be  ma.de  for  prop- 
er stora.ge  of  gasoline  and  oil,  storage  of  transport  equip- 
ment and  certain  field  repair  facilities  such  as  greasing 
rack  I'ad  to  be  provided.  Three  v'olls  had  to  he  drilled r 
one  for  utilization  of  office  personnel  and  one  a.t  each 
angle  of  the  triangle  to  supply  drinking  facilities  for 
labor.  A fourth  \;ell  \/as  later  necessary  in  tlie  center 
of  the  project  to  provide  separate  facilities  for  color- 
ed e.iployees.  Three  tciaporary  privies  '>^ere  installed  to 
service  the  office  personnel  and  the  \70rkmen3  one  for 
colored  employees  and  one  for  white. 

Office  space  was  utilized  as  found,  ndth  the  enception  of 
the  additional  building  constructed  for  experimental  pur- 
poses a.nd  used  during  construction  for  office  sps.ee. 

One  of  the  major  problems  of  safety  and  fire  prevention 
concerned  the  opox’ations  at  the  fabricating  plant.  Due 
to  the  congestion  of  materials  and  cquirmiont  in  this  con- 
fined area,  and  the  utilization  of  cotton  waro.h'ouse  build- 
ings, every  precaution  had  to  be  exercised  botii  for  fire 
prevention  and  accident  prevention,  h'ith  no  forced  \/ater 
systci.x,  the  establishing  of  t'lese  precautions  \;ere  in  many 
cases  difficult  and  expensive.  One  isolated  stora.ge  build- 
ing, fortunately  used  only  for  dead  storage,  burned  during 
opora.tioi..s , dom.onstrcS.tin-;;  t'io  necessity  for  those  exces- 
sive prccairuions . At  t’iC  very  outset  of  those  operations, 
every  reasonable  prcco.ution  was  te.kcn  to  make  a safe  job 
for  Viforkmon.  Special  scaffolding  v/a;.  consti-uctod  for  field 
operation  of  the  i,.ost  approved  pattern.  Gin  poles,  ramps, 
etc.,  \vore  utilized  to  eliminate  the  necessity  for  heavy 
lifting.  All  machinery  and  macliino  operations  were  co.rc- 
fully . inspected  to  see  that  safety  guards,  goggles,  etc., 
\7crc  not  o.nly  available,  but  \/in  0 Intel ligontl;’-  r.nd  prop- 
erly used,  first  aid  stations  and  first  aid  facilities 
wore  not  only  ostablishod  but  arrangOLicnts  v.'ere  made  to 
acquaint  men  wit:i  tlijir  usu  and  the  necessity  for  prompt 
attention  to  even  t.he  most  ieinor  of  injuries.  The  labor 
employed  on  this  job  could  not  bo  classified  as  construc- 
tion lo.bor.  It  bocai^K.  construction  labor  duo  to  necessity 
and  \;as  unfcamilixxr  v;ith  tools  and  construction  process. 
Thuso  excessive  so.foty  regulations  v/oro  osscntia.l. 

The  results  obtained  by  th.is  careful  xjlcanning  on  the  part 
of  tlic  construction  engineers  and  thedr  conti.nuous  si,iper- 
vision  is  evidenced  ’by  the  fact  tiiat  there  \-.mre  approxi- 
mately 150  injuries,  rcpoitcd  and  treated  on  this  project. 
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e.nd  only  one  of  those  v/as  o/t  all  serious.  The  others  v/oro 
eases  that  in  many  construction  operations,  vhicro  this 
careful  attention  \/as  not  diroctod  to  this  item,  vould 
never  have  reached  the  reports  at  all.  In  the  partic- 
ular serious  case  - hernia  - there  is  grave  doubt  that 
the  injury  v/as  contracted  on  the  project.  Fello;/  v.-orlamen 
\;ere  very  definite  in  their  assertions  tl:a.t  the  particular 
employee  came  to  the  pro^iect  \;ith  the  hernia.  The  mech- 
ansim  for  handling  this  typo  of  work  is  more  fully  described 
in  the  section  of  this  report  on  Administration. 

Tlie  second  phase  of  actus.l  construction  v/orh  on  the  pro- 
ject was  occupied  \;itli  tlie  test  buildings  of  prefabricated 
houses  and  barns  and  field  erected  houses  and  barns,  for 
the  purpose  of  coiiparing  ivothods  both  as  to  quality  and 
cost;  from  the  construction  engineering  point  of  view  this 
was  extrci-ely  difficult.  Prefabrication  operations  used 
only  slzetched  arc’;itectural  dra\7ings.  Details,  siiop  and 
field  drawings  \.erc  not  av-.ilable  during  th.eso  tests.  The 
sketches  used  in  place  of  such  drawings  sei’ved  as  a test- 
ing laboratory  for  t'le  construction  engineer  as  'v/ell  as  thie 
design  personnel  to  indicate  ;/hat  dra.wings,  specifications, 
material  lists  and  definite  instructions  were  needed.  The 
necessity  of  issuin^  definite  instructions  for  an  operation 
of  this  nature,  'uhen  utilizing  labor  of  the  qualification 
available  at  South.east  iiissouri,  \/as  emphasized. 

Production  orders,  that  \'ould  be  nocessa.ry  only  in  the 
sketcliiest  fashion  to  tra.ined,  skilled  carpenters,  had  to 
be  worked  out  in  deta.il,  outlining  net  only  what  was  to  be 
done,  when  and  \.heve  it  \/a.s  to  be  done,  but,  also  giving 
complete  insi ructions  of  ho\;  it  v.'as  to  be  done.  The  par- 
ticular operations  \/ore  described  and  an  estimated  maxi- 
muiL.  time  li..ht  tliat  should  be  utilized  in  performing  this 
operation  wa.s  indicated.  All  equipment  \..as  detailed  and 
\.herover  necessary,  instructioiis  of  hov.'  tliis  equipment  was 
to  be  used,  '.;as  included.  All  material,  \;as  detailed,  both 
as  to  quality  and  quantity.  It  ’./as  soon  apparent  that  for 
each  production  order  a shop^  or  field  drav.dng  illustrating 
what  \.'-as  to  bo  done  and  1 ow  it  was  to  be  done,  was  of  as- 
sistance. 

Complete  sclicdules,  indicating  w.icn  and  where  this  work 
\/as  to  bo  done  I:ad  to  be  worked  out,  carefully  coordinated, 
not  only  i'or  entire  opers-tions,  but  for  the  operations  cf 
each  particular . crew  organized  to  do  specific  parts  of  this 
work.  In  other  \/ords  t.ho  construction  engineer  and  Ills 
staff  utilized  the  design  personnel  to  illusti’ate  their  or- 
ders and  definitely  supplied  every  man  on  thiis  job  either 
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individually  or  through  his  group  lG0.der,  concise  and 
complete  instructions  of  v;hat  to  do,  ho\;  to  do  it,  \/here 
to  do  it  and  v/Iien  to  do  it.  Tliis  constitutes  the  funda- 
mentals of  a complete  production  order,  \/hether  it  be  to 
build  a complete  house  or  to  fabricate  one  small  item 
that  goes  into  a barn.  Any  element  of  such  an  order  can 
be  left  out  only  because  the  shill  and  experience  of  the 
employee  is  depended  upon  to  supply  the  elements  missed. 

The  initiating  of  those  orders,  the  coordinating  of  each 
sepa-rate  function  not  only  \;ith  all  other  related  functions, 
but  also  v.dtli  the  design  and  tlic  organizing  and  fitting 
these  operations  into  a definite  time  schedule,  v;as  a major 
function  of  the  construction  engineer  in  cha.rge  of  these 
operations.  The  results  obtained  v.ero  controlled  and  re- 
corded through  the  cost  system  operated  by  his  adminis- 
trative section. 

The  first  real  data  on  v/hich  the  organiization  of  the  job 
\/as  -based,  came  from  the  analysis  of  the  results  and  methods 
dovolopod  during  the  construction  of  the  tost  houses  and 
test  barns.  The  outline  of  the  oporatioiis  has  boon  given 
in  the  design  section.  So  much  difficulty  v/as  experienced 
in  costing  the  precut  house  that  definite  cost  data  could 
not  be  secured  in  tirac  for  a comparison.  It  \/as  obvious, 
hov/over,  that  so  far  as  meun-hours  wore  concerned  the  pre- 
fabrica,tcd  house  certainly  did  not  exceed  tlmit  of  the  field 
erected  house.  The  field  erection  of  the  prucut  liouse  dc- 
finitoly  roquin.d  a higher  type  of  shilled  la.bor. 

It  i.as  evident  that  if  equal  quantity  of  labor  was  required, 
the  procut  house  was  definitely  more  expensive  and  more 
difficult  in  quality  of  labor  required.  It  was  also  ob- 
vious that  better  and  apparently  less  expensive  supervision 
of  labor  operations  wc.s  possible  in  the  prefa.brication 
methods.  Better  control  by  careful  scheduling  of  opera- 
tions, of  cruws,  of  material  deliveries  and  utilization  of 
equipment,  could  bo  obtained  tlirough  the  prefabrication 
methods.  It  appocircd  that  there  \;ould  be  less  waste. 

On  the  barn  construction  v/orh,  a very  amusing  incident 
occurred.  A local  foreman,  \,itli  no  construction  experience 
bc^/ond  that  gained  in  tlic  local  area,  mostly  on  engineering 
construction  rather  than  farm  structures,  v/as  in  charge  of 
this  worh.  On  the  first  proliiaino.ry  barn  put  up  to  study 
profabrication  methods,  ho  assisted  in  the  erection. 

Given  the  job  of  field  erection  from  procut  matcrio,!  on 
the  second  barn  he  Ic.id  out  a.11  the  prccut  materia.1  on 
tlio  ground  a.iid  built  it  into  panels  which  he  then  erected 
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in  a manner  somcv;hat  similar  to  that  planned  for  the  pro- 
fabrication operation.  After  the  procut  barn  \;as  erected 
the  same  foreman  and  the  saiue  crc\;  constructed  the  pre- 
fabricated barn  from  v/hich  some  very  definite  comparative 
results  \,-ore  secured.  Costs  wore  r.uch  easier  to  keep  and 
the  prefabricated  structure  had  a definite  advs.ntagc  of 
48  man-hours  over  the  precut  field  erection  method  of  con- 
struction. Certain  features,  on  \/hich  profabrication  \/as 
attempted,  such  as  floors,  proved  to  bo  of  doubtful  econ- 
omy. On  the  other  honid  the  profabrication  of  stall  feed 
boxes  and  other  interior  fixtures  sho\.'cd  a definite  ad- 
vantage . 


The  quality  of  construction  v;as  carefully  inspected  by  the 
District  Lngincer  and  his  staff.  It  \/as  a.  concensus  of 
opinion  tliat  the  quality  of  construction  in  the  prefabri- 
cated houses  \;as  in  a.ll  \;ays  equal  to  that  obtained  in  the 
field  crv_.ction  liouse.  In  t]ie  casu  of  the  barn  it  v/as  the 
conccxisus  of  opinion  ti:at  the  prefabricated  barn  showed 
a bettor  quality  of  ccuistruction . As  a result  of  these 
experimental  buildings,  the  construction  engineer  and  his 
staff  obtained  very  iiiaterial  amounts  of  data  concerning 
the  proper  size  of  crews;  the  proper  scheduling  and  sg- 
quence  of  v/ork?  the  proper  loading  and  delivery  of  mater- 
ials, especially  the  necessity  of  controlling  the  method 
of  unloading  material  and  placing  it  on-site  available  for 
use,  o.nd  a conception  of  the  proper  timing  of  each  opera- 
tion. 

After  the  District  Engineer  made  his  decision  and  ordered 
the  entire  operation  to  be  designed  and  built  by  prefabri- 
cated mct’/iods,  the  construction  engineer  and  his  staff, 
a.ssistod  by  t:ic  design  porsonncl,  Y/crc  in  a position  to 
organize,  in  a detailed  manner,  each,  specific  operation 
in  accordo.ncc  wAth  the  preliminary  plans  and  this  ex- 
perience data.  The  first  and  most  pressing  problem  \/as 
to  immediately  organize  the  yard  plant  and  get  it  into 
full  speed  operation  to  provide  sufficient  inventory  to 
furnish  complete  houses,  as  soon  as  the  field  erection 
crowds  v/orc  organized  for  field  operations.  The  tempo  of 
this  production  plant  had  to  be  established  sufficiently 
high  to  not  only  service  thu  field  currently,  but  to  al- 
\/ays  maintain  a sufficient  stock  so  that  the  field  opera- 
tions could  be  conducted  on  an  even  schedule. 

The  first  principle  tha.t  must  bo  observed  in  Yvorking  out 
such  an  operation,  is  to  ga.ugc  its  tempo  by  the  slow'cst 
and  most  difficult  element  inYrolvod.  At  this  point  it 
may  be  very  interesting  to  note  the  continuous  problem  of 
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tihiing  v.l.ici:  confronted  tlie  construction  engineer,  l.e 
did  not  allon  at  any  period,  sufficiently  for  tie  increase 
in  efficiency  of  tliese  operations,  as  the  iiien  becanie  iuore 
accustoricd  to  tieir  \.ork  and  as  tlxo  various  elcnients  be- 
gan to  \;ork  oiore  Si,:ootl:ly  in  rela.tion  to  eac’i  other.  Con- 
sequently, in  tb.e  initial  stages,  the  plant  operations, 
scheduled  by  best  Judgrient  and  data  available,  outran 
sciiedules  and  the  liriited  storage  space  becnrie  very  con- 
gested. Later,  as  tlie  field  erection  group  became  more 
efficient  in  their  operations,  they  not  only  ca.ught  up 
with  the  production  plant,  but  because  of  transportation 
and  material  delivery  difficulties,  experienced  by  the 
production  plant,  actually  forced  temr:orary  shutdov-n  in 
field  operations,  duo  to  their  developed  efficiency. 

These  results  ’..'cre  obtained  \.ith.  labor  wlio,  outside  of 
the  superintendont , the  suporvisin.^  foreman  and  one  or 
two  men  in  the  mill  doing  special  cabinet  \;ork,  could  not 
liavo  been  classified  by  even  the  i.xost  liberal  labor  union 
standards  a.s  carpenters,  second-class  carpenters  or  ap- 
prentices. All  men,  \;ho  could  in  a.ny  x-aj  classify  as  bet- 
ter than  apprentice  carpenters,  \.'ero  so  badly  needed  in 
the  field  erection  cre\.s  that  if  one  \.as  de'volopod  or 
by  any  chance  found  his  v/ay  into  the  shop  operations, 
ho  w'as  imiiicdiatoly  transferred  to  the  field. 

The  first  job  in  organizing  the  yo.rd  operations  v;as  to 
design  and  construct  necessary  templates  and  assembly 
jigs  for  tliG  opcratioiiG.  The  sketches  prepared  during 
the  experimental  building  enid  the  temporary  jigs  and 
templates  prepared  at  this  time,  served  as  a pattern  and 
guide  for  this  construction,  L’vcrything  \/as  kept  as 
simple  as  possible.  All  lueber  used  to  make  tables  and 
assembly  jigs  \/a.E  sc:*edul^d  to  bo  salvaged  and  utilized 
for  actual  construction  in  the  field,  in  the  last  units. 

The  assembly  plo.tforms  and  tables  were  constructed  of  a 
size  that  \.'crc  utiliz>_:d  for  interior  barn  partitions. 
Generally  speaking  those  jigs  consiste-d  of  a to-blc  set 
on  "horses"  at  a height  \;hich  made  it  most  convenient 
for  the  \j'orkr;ien,  TIiosc  ji_;s  and  frca.iing  tables  v/orc  ar- 
ranged in  tlic  sequence  of  operations  in  the  most  conven- 
ient location  bct\/cen  the  li]ic  of  precut  stacks  and  the 
storage  racks  for  complet<..d  prefabricated  assemblies. 

In  the  assciably  of  \;ail  panels  a jig  v/itl;  drop  leaf  stud 
spaces  was  designed  to  frc.mc  rougii  members  of  studs,  plates, 
etc.  \fhcn  th.csc  members  ’..'orc  in  place,  door  and  wdndow 
bucks,  previously  assembled  in  an  adjacent  jig,  ^/cre  laid 
in  place,  and  tlic  untirc  wull  panel  frcaac  -./as  stacked  on 
finiching  tables.  This  framing  opcreition  eyas  simple  and 
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accurate 5 rccuiring  no  mcacuriii;;:;  or  squaring  and  no  in- 
terpretation of  dra\;ingE.  The  placing  of  each,  member  ac- 
curately determined  tlio  placing  of  otliors.  Such  an  operti- 
tion  is  easily  o.nd  quickly'-  learned  by  inexperienced  and 
unskilled  labor. 

Finishing  tables  were  large,  enough  to  ta.ke  t\/o  house  pan- 
els at  a time.  These  tables  were  equipped  \/ith  templates, 
arranged  to  exact  dimensions,  which  automatically  tested 
panels  for  square  and  alignment.  The  templates  on  these 
finishing  tables  \:cro  equipped  \/ith  measured  and  adjusted 
gauges,  consisting  of  a piece  of  1 x 2 hinged  to  the  fin- 
ish.ing  table  i.n  such  a manner  that  it  v.-ould  accurately 
align  the  siding.  Sav/  cuts  in  the  1x2  ■'..■ere  used  to  es- 
tablish gauge  marks.  Fvery  item  of  the  construction  of 
templates,  gauges,  jigs  said  tables,  v/as  made  in  this  simple 
manner . 

It  \.as  necessary  to  establisli  a ji.;  for  the  construction 
of  wall  paaiels  for  louses,  \;indo\..'  and  door  bucks,  roof 
trusses,  gable  ends,  panels  '■..hich  become  roofs  of  porches 
and  floors  of  porches. 

PLAIE  148 

One  of  the  cleverest  jigs  was  designed  to  fabricate  the 
so-called  "B"  nailers,  and  \;ell  doiaonstrates  tlie  simplic- 
ity of  loroperly  coordinated  shop  fabrication  methods.  A 
box  v/as  made  up  l6'  long  v/itli  spacers  every  2'  to  repre- 
sent tlic  v.ddth  of  coiling  joist  material.  The  \./orkmen 
dropped  the  procut  nailer  blocks  into  the  spaces  thus 
formed,  put  on  the  2x4  top  plate  of  tlic  length  required 
and  nailed  through  at  points  i.iarkcd  on  the  box.  Those 
nails  v/oro  driven  diagonally,  thereby  creating  tlic  maxi- 
muii!  utility  of  this  nailer  for  the  purpose  intended.  That 
is,  \/hcn  the  coiling  panels  v;cre  nailed  to  the  nailer,  all 
of  the  downward  v.'oight  stresses  were  exerted  at  right  angle 
to  the  nails  ratl'cr  than  parallel  to  the  nails,  thereby  es- 
tablishing the  maximum  nail  strength  in  tl..is  particular 
piece.  This  is  described  in  some  detail  to  illustrate 
refinements  in  quality  of  construction  possible  v/ith  un- 
skilled v.'orkmcn,  v;hen  a carefully  designed  and  carefully 
specified  method  of  pi'ofabrication  is  used. 

PLATE  149 

After  the  "3"  nailer  v/as  thius  completed  it  v/as  simply  lift- 
ed out  of  tho  box  and  stacked  and  the  eporation  was  complete. 
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PLAIE  150 


Even  raorc  complete  jig  and  framing  tables  \/ere 


utilized 


for  barn  and  outbuilding  prefabrication,  ’7ith  the  ex- 
ception of  the  roofing  material,  roof  lath  and  girders, 
every  element  of  the  bs.rn  \/8.s  prefabricated  in  the  sliop. 
The  jig  and  framing  tables  utilized  for  these  operations 
\;ere  in  general  similar  to  t]ie  ones  used  for  house  panel 
construction,  but  the  operations  were  more  complete. 

Door  openings  v/ere  completely  sided  over  hinges  and  door 
batten  properly  placed,  a.nd  the  door  cut  out  of  the  pan- 
el, ready  to  be  utilized  as  a.  barn  door.  In  order  to 
simplify  transportation,  the  cutting  of  these  doors  were 
only  partly  completed  until  the  panel  wus  actually  erect- 
ed in  the  field.  Some  extrei'.ely  clever  jig  and  teiuplate 
\.'ork  was  developed  in  the  building  of  panels  requiring 
spacing  of  materials,  such  as  corn  cribs  sections,  etc. 


All  exterior  bearing  \;alls  of  th.e  house  \7er0  made  up  in 
panels.  There  were  ten  sizes  of  pe.nels;  eight,  12'  long 
and  two,  8'  long.  Y/hen  the  construction  of  the  2-bedroom 
houses  \;as  discontinued,  this  total  \;as  reduced  to  8 dif- 
ferent panels. 

PLAIE  151 


Viall  panels  \/ere  prefabricated  in  the  follo\.dng  manner. 

All  material  \;as  Lioved  from  the  ran;  material  stacks,  through 


gasoline  cut-off  sa\.s,  established  in  a line  parallel  to 
the  ra\7  ma.terial  stora.ge,  precut,  marked  \;ith.  the  required 
syiabol  and  pla.ccd  in  carefully  located  and  designated  stacks. 
The  studs  a.nd  plates  \;ereasscuiblcd  from  these  stacks  into  a 
jig  that  automatically  aligned  them  to  squa.re. 


PLAIE  152 

One  stud  was  left  out  in  the  space  where  an  opening  oc- 
curred and  into  this  \;as  fitted  a door  or  \;indo\;  buck 
\/hich  had  already  been  fabricated  on  an  adjoining  jig. 

T'.vo  of  those  francs  \/cre  placed  on  a.  platform  jig  equip- 
ped witji  templates  to  align  them  automatico.lly  to  square. 


PLATS  153 

Asphalt  building  paper  \;as  tlicn  nailed  on.  The  paper  was 
then  cut  bet'.;eon  the  t\.o  panels. 

PLATS  154 


Y/indow  and  door  frames  were  laid  loosely  in  place.  Door 
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frames  v/ere  fitted  in  the  field  because  the  bottom  plate 
'./as  used  to  strengthen  the  panel  temporarily  and  could  not 
be  cut  out  until  the  panel  v;as  in  place  in  the  house. 

PLATE  155 

The  gauges  for  aligning  the  siding  \yere  raised  into  place 
lining  up  the  bottom  edge  of  each  piece  of  siding.  The 
\jindo\!  frame  v.^as  then  nailed  in  place  and  lined  according 
to  the  gauges. 


PLATE  156 

This  siding  i.'as  ali  precut.  Blocking  pieces  wore  nailed 
to  each  stud  to  block  out  a frieze  board  to  lap  over  the 
siding  and  served  as  a frame  for  the  header  casing  for  the 
windows.  Ori.ginally  an  attempt  was  made  to  fit  this  frieze 
board  to  this  peniel  in  the  shop.  This  was  found  impractical 
because  of  the  variance  in  \/idth  of  the  1 x 10"  boards  used 
for  this  frieze. 


PL.TTE  157 

The  siding  \/as  held  up  from  the  bottom  of  tlic  panel  about 
a half  width  of  siding  so  that  the  joint  between  the  floor 
platform  and 

PLATE  158 


the  lower  plate  of  the  panel  \/ould  be  well  covered 5 \/hen 
the  field  application  of  sheathing  paper  and  siding  finish 
v/as  put  on  the  girders.  The  siding  eas  also  held  back  from 
the  ends  of  the  panels  by  a i.ddth  of  half  stud.  This  al- 
lo'./ed  a filler  strip  of  building  paper  and  sub-batten  of 
1x2  and  batten  of  1 x 6 to  bo  placed  in  the  fields  to 
completely  seal  the  joint  between  each  panel. 

PLATE  ]-59 

The  window  casings  were  nailed  on  the  panel,  ready  for 
stacking  and  painting.  The  wdndow  and  door  inserts  \/ere 
made  as  a separate  fabricating  job  from  the  v^all  framing. 
These  windows  and  doors  //ore  designed  to  occur  in  the  ex- 
act center  of  a tv/O-stud  bay  so  that  the  framing  of  each 
door  insert  and  each  ’udndo',,  insert  was  similar  and  could 
be  made  up  in  a simple  jig. 


PLATE  160 


The  roof  trusses  and  gable  ends  wore  made  up  from  precut 
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2x6  rafters  and  2x4  ceiling  joists,  nailed  together 
in  a simple  triangular  shaped  jig,  equipped  i/ith  templates 
so  spaced  that  each  member  \/ould  bo  fitted  exactly  as 
called  for  in  the  design.  By  using  the  same  jig  and  tem- 
plates, an  exact  aligniiiont  of  all  roof  members  v/as  auto- 
matically obtained. 

PLATE  l6l 

The  necessity  of  care  in  nailing  for  these  roof  trusses 
has  been  pointed  out,  as  the  strength  of  the  truss  uas 
largely  determined  by  the  sheer  stress  developed  by  the 
nails  at  the  junction  points. 

PLATE  162 


This  v/as  another  instance  \.iiere  the  direction  of  each  nail 
driven  could  be  planned  and  determined, 

PLATE  165 

In  the  construction  of  the  gable  end  panels,  a bottom 
plate  of  2 X 6 material  in  12'  lengths,  scabbed  in  the 
center,  v/as  used.  This  served  not  only  as  a plate  to  hold 
the  crippled  studs,  but,  also  as  a ceiling  nailer  for  in- 
terior ceiling  finish.  Crippled  studs  v/ere  fastened  to 
this  plate  on  2-foot  centers,  dobdgned  to  be  exactly  above 
those  in  the  \/all  panel.  The  center  stud  v/as  left  out  for 
inserting  of  the  louvre  assembly.  This  louvre  assembly 
\/as  made  up  in  a rectangular  shape,  to  avoid  mitre  cutting. 
The  crippled  studs  v. ere  square  cut,  as  v/as  the  siding. 

All  studs  and  siding  \;ere  precut. 

PLATE  166 

In  place  of  a top  plate,  standard  2x6  rafters  were  used, 
flat  against  the  inside  face  of  the  studs  and  nailed  to 
the  plate  at  the  ends.  This  gave  a triangular  construction 
similar  to  a truss  and  required  a minimui,.!  of  care  in  fitting, 

PLATE  167 

As  in  the  case  of  wall  panels,  the  precut  siding  was  first 
fitted  under  the  louvre.  It  \/as  carefully  scheduled  to  be 
held  a\/ay  front  the  bottom  sufficiently  to  allov/  the  bottom 
siding  board  to  be  loose  nailed  for  fitting  in  the  field 
erection,  above  a drip  mold  \/hich  carried  across  the  top 
of  the  band  of  the  frieze  board. 


•iy 
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PLA'I'E  168 


This  gable  end  v/as  designed  to  be  finished  in  the  field 
by  application  of  a double  rake  board  of  1 x 8"  material, 
\vhic?i  served  to  cover  the  square  ends  of  the  siding  and 
studs  and  made  a triangular  shape  of  the  rectangular 
louvre  without  losing  the  efficiency  of  its  ventilation. 

Here  again  an  attempt  v/as  made  originally  to  apply  these 
rake  boards  in  the  shop  but  it  v/as  found  that  the  close 
fit  necessary  could  be  done  more  effectively  as  a field 
operation. 


pl;/ie  169 

The  porch  floors  and  tlie  girder  and  joist  system  were 
completely  assembled  in  a jig  and  bridged  by  blocking. 
This  assembly  v/as  delivered  to  the  field  as  a single  pan- 
el. 


% 


PLAIT  170 

The  porch  roof  v/as  completely  assembled  in  a jig  and  was 
delivered  to  the  field  as  a panel. 

PLATE  171 

The  deck  \/as  completely  roofed,  in  the  jig,  allowing  suf- 
ficient ma.terial  to  enable  it  to  be  placed  either  beneath 
the  cornice  of  the  eaves  or  against  the  frieze  on  the  gable 
ends  and  furnish  its  own  flashing, 

PLATE  172 


Ordinarily  door  and  wirido//  frames,  kitchen  cabinet  assem- 
blies, etc.,  are  purchased  as  millwork,  in  any  building 
operation.  The  time  for  completing  this  work  v/as  defin- 
itely set  and  limited.  Utilizing  the  Procurement  service 
of  the  Treasury  Department  with  its  attendant  difficulties, 
made  it  impossible  to  purchase  this  material  in  normal 
fashion  and  secure  deliveries  that  would  not  completely 
disrupt  the  construction  scliedule.  It  was  necessary  to 
set  up  a mill  and  fabricate  these  items  on-site.  This 
same  mill  was  utilized  to  fabricate  the  louvre  assemblies, 
the  door  and  windov/  screens,  privy  seats  and  lids,  doors 
for  food  storage  assemblies,  etc,,  requiring  millwork  ac- 
curacy . 

This  operation  was  carried  on  in  a standard  manner  and  re- 
quired the  use  of  the  most  skilled  mechanics  in  the  shop 
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operat  j.on. 

The  actual  operations  of  the  ya.rd  plant  at  Southeast  Mis- 
souri \/hen  operations  reached  a stage  of  full  efficiency 
\/ere  as  follo\/s;  All  operations  were  under  the  direct 
supervision  of  the  Yard  Superintendent  v/ho  supervised  the 
yard  plant,  delivery,  and  receiving  operations.  The  Yard 
Superintendent  v/as  assisted  by  a \7arehouse  Foreman.  This 
F'arehouse  Foreman  handled  all  the  store  house  and  ware- 
house facilities  and  also  handled  all  transportation  ac- 
tivities. His  permanent  force  consisted  of  a tool  clerk, 
mechanic,  truck  driver,  and  two  lo.borers,  in  addition  to 
the  personnel  assigned  to  specific  transportation  facili- 
ties, loading  and  unloading  facilities,  etc.,  \;hich  opera- 
ted under  his  direction. 

PLATT  174 

The  Hill  Foreman,  assisted  by  a timekeeper  and  checker, 
operated  the  mill.  He  had  t\/o  First  Class  Carpenters  work- 
ing on  louvres  \'ho  turned  out  at  peak  production  ten  (lO) 
per  day.  Two  first  class  carpenters  \/orked  on  door  frames 
and  turned  out  at  peak  production  fifteen  (l5)  pe^'  day. 

T\/o  first  class  Carpenters  worked  on  door  screens.  As  a 
matter  of  fact,  these  operations  \/ere  conducted  interchange- 
ably. The  sau:e  two  carpenters  worked  for  a period  on  louv- 
res, for  another  period  on  door  frames,  and  another  period 
on  door  screens.  Six  first  class  Carpenters  working  on 
cabinets,  at  a peak  production,  turned  out  six  (6)  per  day. 
These  men  at  other  times  w'orked  on  wdndow’  fraioes  and  turned 
out  16  per  day  at  peak  production.  Five  first  class  Car- 
penters w''orl:ed  on  windo\;  screens  and  privy  seats  and  turned 
out  at  a rate  of  15  per  day. 

In  addition  to  these  first  class  carpenters,  the  I.iill  Fore- 
man had  the  necessary  labor  service  unit  to  keep  them  sup- 
plied with  material,  to  stack  and  handle  stock,  and  the 
necessary  operative  personnel  to  handle  gasoline  driven 
sa\- 5 planer,  jointer,  and  drill. 

One  Foreman  handled  the  plant  operations  for  houses  and 
outbuildings.  This  Foreman  w'as  assisted  by  a timekeeper 
checker  handling  materia.!,  deliveries,  and  a timekeeper 
checker  '.;ho  handled  prefabrication  costs  and  operations. 
Those  outbuildings  consisted  of  food  storages,  porches  and 
privy  operations.  Generally  speaking,  the  \/ork  consisted 
of  t\;o  classes;  precutting  and  prefabrication. 


Three  firet  class  carpontorSs  t\,o  second  class  carpenters ^ 
and  five  laborers  v/ere  used  in  the  procut  plant  for  houses. 
The  sarae  organization,  ■./hen  their  house  \.ork  \/as  coiiipleted, 
prccut  privies,  food  storages,  gates  and  porch  materials . 
This  crew  would  turn  out  t\/o  complete  houses  per  day,  five 
privies  per  day,  and  ten  porches  per  day. 

PL-'iTS  176,  177. 

176/179,  iCo 


The  prefabrication  crow  consisted  of  twelve  first  class 
carpenters,  t\,o  second  class  carpenters  and  the  necessary 
labor  personnel  to  service  the  organization.  This  crew 
\/as  ca.pablo  of  coraploting  profabrication  sufficient  for 
tv.'O  complete  houses  per  day,  eight  complete  porches  por 
day  and  five  comploto  privies  per  day,  i.lion  \.orking  at 
full  efficiency. 

PLATE  181 

The  Barn  Plant  Poreriian  had  a,n  organization  consisting  of 
a pro-cutting  group  and  a prof abr-icat ion  group.  Tv/o  first 
class  car^^ienters  a^id  six  laborers  haiidlod  tiiis  precutting 
and  attained  a rate  of  2 co^uplote  barns  pc-r  day.  Eight 
first  class  carpenters  and  sever  second  class  carpenters 
handled  the  prefabricating,  rhich  attained  a ra.te  of  2 
complete  barns  per  day. 

PLATE  182 

Rofcrenco  in  this  section  to  first  class  carpenters  i/ieans 
that  these  ;aon  \/ero  cl8.ssifiod  as  sucli  for  payroll  purposes 
Pone  of  those  men  could  have  boon  classified  above  an  ap- 
prentice carpenter  by  even  the  most  liberal  labor  rulings. 
In  this  particula.r  instance,  they  \.-'erc  entitled  to  this 
rating  because  the  vork  they  performed  wtis  equal  to  that 
of  a first  class  carpenter.  Again,  if  any  of  these  men 
shov/ed  evidence  of  being  a real  first  c'J.ass  carpenter,  ho 
was  shifted  to  field  work  'where  real  carpenters  \/ere  needed 

PLATE  133 

The  General  Labor  Eoreraan,  \,dtli  an  assistant,  handled  all 
labor  service  \/orks  ■ needed  in  the  shop  organization.  He 
unloaded  all  cars,  stacked  all  raw  laatcrials. 

PLATE  184 


He  perforuicd  all  service  f 'unctions  for  keeping  equipment 
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in  shape.  Ho  furnished  loading  crews  for  loading  of  all 
outgoing  i.iatorial. 

PLATE  185 

In  between  these  specific  functional  opoi'ationsj  he  op- 
erated the  precasting  plant  which  precast  all  house  and 
barn  piers  and  all  privy  slab  assemblies. 

PLATE  186 

Naturally  this  organization  had  to  bo  a flexible  organi- 
zation ^ and  needed  careful  supervision  and  direction. 

PLATE  167 


When  material  arrived,  it  had  to  bo  unloaded  and  properly 
stacked.  When  bad  weather  held  up  field  operations,  this 
cre\v  had  to  be  shifted  to  yard  operations  that  took  the 
place  of  their  unloading  and  shipping  activities.  V;hen 
cars  were  spotted,  everything  but  essential  delivery 
activities  was  stopped  in  order  to  unload  these  cars, 
stack  the  materials  and  properly  use  the  limited  stack- 
ing facilities.  Some  of  the  records  set  by  this  cro\;  in- 
cluded casting  GO  pj.ers  per  day  with  three  laborers,  cast- 
ing 90  barn  piers  wd^th  three  laborers,  and  casting  throe 
complete  privy  assemblies  \vith  throe  laborers. 

FLATS  188 

The  Paint  Foreman  performed  various  functions  as  the  oc- 
casion demanded,  in  his  yard  operations.  Ho  maintained 
approximately  three  or  four  painters  on  yai’d  duty  to  prime 
all  prefabricated  assemblies.  Twelve  painters  could  prime 
six  barn  panels  per  day;  three  painters  prime  30  house 
panels  per  d8.y,  and  one  painter  prime  three  privies  per 
day.  Three  painters  put  out  24  gates  per  day. 

PL.iTE  189 

The  Labor  Sorema.n  and  the  Pa.int  Foreniaii  operated  botli  as 
a yard  foreman  and  as  a field  foreman.  Y.iiile  they  were 
■'.vorking  in  the  ^'■ard,  their  operextions  being  mxder  the 
supervision  of  the  Yard  Superintexident * their  activities 
and  operations  in  the  field  were  under  tlic  supervision  of 
the  Field  Superintendent.  Tliis  dual  arrangmxiexit  \;as  ne- 
cessary to  enable  the  economical  utilization  of  both,  men, 
material  and  equipment.  Certaiii  men  v/ere  shifted  from 
field  operations  to  yard  operations  to  meet  yard  er.iGrgon- 
cios.  Conversely,  yard  men  \7er0  shifted  to  field  operations 
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to  Tiieot  field  oj  lorgoncies . 

In  addition  to  these  specific  cre./Sj  the  \/atclTiaen,  guards > 
and  janitors  essential  to  operations  on  a.  24-hour  basis 
were  assigned  to  the  direct  supervision  of  the  Yard  Surjer- 
intendent . 

The  one  point  of  direct  contact  bet\,een  field  operations 
and  yard  operations  was  involved  i)i  the  loading  and  deliv- 
ery activities.  V.liile  this  was  under  the  direct  supervision 
of  the  Yard  Superinteident , it  w'as,  of  course 5 of  basic 
importance  to  the  Field  Superintendent . Very  careful  plan- 
ning was  essentia.!  to  w'ork  out  tliese  problems.  So  far  as 
possible,  all  transportation  was  made  by  standard  loads. 
Generally  Epea':ing,  those  standard  loads  \.ere  a.rrangod  as 
follov/s,  although  those  descriptions  ..ere  subject  to  ad- 
justments, either  to  improve  the  service  or  to  meet  special 
situations : 

Load  ilOo  1 consisted  of  j;irders,  bridging  and  sub-floors. 
Load  Ho.  2 consisted  of  \,all  panels,  braces  and  blocjcs. 

All  bridging,  bracing  and  bJ.ocking  \.'as  carefully  figured 
and  precut  and  sent  to  the  field  in  bundles.  Certain  de- 
tails of  organization  such  as  adding  one  or  two  extra  itoxss 
such  as  these  to  each  load,  made  up  some  of  the  initial  ad- 
justments . 

lioad  3 consisted  of  roof  braces,  A and  B nailers,  roofing, 
nails,  etc.  Load  4 consisted  of  \;indows,  doors,  interior 
and  exxorior  finish,  etc.  Los.d  5 consisted  of  porch  floor 
assemblies,  and  porch  roof  panels.  Load  6 consisted  of 
interior  null  and  partition  lining,  insulation  board  for 
ceiling  finish,  etc.  Load  7 consisted  of  flooring,  in- 
terior doors,  painting,  paper,  \.dndbracing,  etc.  Load  6 
consisted  of  the  complete  kitchen  cabinet  cases  and  mis- 
cellaneous finisliixig  items. 

The  labor  crew'  whichi  \.as  charged  \;ith  the  field  opei'ation 
of  setting  piers,  arranged  for  its  owm  transportation  and 
carried  \/ith  it  not  only  the  necessary  tools  and  ecyuipment, 
material  and  supplies  involved  in  the  setting  of  piers, 
but  also  the  piers  thoLiselvos.  Thn.s  w'as  essential  because 
the  entire  operation  was  conducted  at  one  time,  and  elivi- 
inated  the  necessity  of  maintaining  an^/-  field  stores  of 
sand,  gravel,  cement,  etc. 

The  field  operations  \.ero  arranged  in  a logical  seryaence. 

The  labor  crew  performed  the  preparation  and  clearing  of 
sites.  Field  Fngineering  crew's  established  gra.dlng  levels 
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a.nd  set  batter  boe.rds.  Anotlier  section  of  the  labor  crev:, 
coiiipletely  equipped,  arrived  on  the  site,  and  set  all 
house  and  barn  piers  at  one  operation o This  cre\;  iiruiiedia- 
tely  sot  out  for  the  next  site  to  repeat  the  operations. 
During  this  operation,  the  transportation  facilities  de- 
livered ail  of  the  material  necessary  for  building  the 
floor  assembly  for  the  house. 

A special  crow  arrived  at  a schedulei^  tir.ie  (figured  to 
o-llov.'  a satisfactory  set  of  the  piers)  and  completely 
erected  the  floor  assembly  in  the  field  froi,i  the  material 
delivered.  (See  Load  l). 

Load  2 was  scheduled  to  arrive  when  the  floor  assembly 
was  completed,  'i'he  unloading  crow  accompanying  the  truck 
unloaded  and  sta.cked  the  panels  in  a pre-determined  se- 
quence, at  3 specified  location  near  the  center  of  the 
floor  assembly. 

Load  3 5 and  Loads  4 and  5 nere  delivered  to  the  site  at 
this  same  time,  a.nd  \/ero  carefully  urJoaded  at  scheduled 
spots  in  relation  to  the  house  location.  The  erection 
crew  \/as  scheduled  to  arrive  after  this  complete  delivery 
was  accomplished.  This  crew  v/as  completely  organized  and 
equipped  to  handle  thf,;  entire  erection  of  the  house,  in- 
cluding the  placing  of  wall  panels,  gable  ends,  roof  trus- 
ses, and  roof  la,th.  Llien  these  operations  \/ere  completed, 
this  erection  cre\;  moved  to  the  next  job. 

Specialty  cre\/s  arrived  to  build  the-  chimneys,  roof  the 
house,  put  on  tixe  exterior  trim,  and  to  sot  the  windows 
and  doors.  The  same  cre\/s  set  the  porches  and  finished 
the  exterior  of  the  house.  Tlie  crews  handling  the  in- 
terior finishing  of  the  liouse  and  painting  of  the  house 
generally  arrived  simultaneously.  Lhile  the  exterior 
paint  was  being  applied,  the  interior  finish  crews  placed 
the  ceiling  in  position,  laid  the  floors,  and  after  this 
had  been  accomplished,  built  all  of  the  partitions.  They 
hung  the  interior  doors,  sot  in  kitchen  cabinets  and  fin- 
ished all  the  exterior  and  partition  \/alls.  They  applied 
all  necessary  inside  ti-im. 

A different  ere;/  handled  the  interior  painting  from  the 
exterior  cre\'/,  although  operating  under  the  same  Foreman. 
As  soon  as  the  exterior  painting  crew  and  the  interior 
finish  crew  left  the  house,  the  finishin;;,  crow  consisting 
primarily  of  the  painters  and  the  necessary  labor  person- 
nel to  clean  up,  arrived.  This  crew^  was  charged  with  the 
I’emoving  of  any  scrap  material  or  equipment  remaining  on 
the  site. 
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It  v/as  originally  planned  to  iiiaintain  this  crei;  set-up 
o.nd  the  sequence  of  \.ork  on  an  absolute  basis;  and  this 
assignuient  of  cre\/s  moving  from  one  specific  job  to  anoth- 
er v/as  originally  l;.'id  out  along  those  lines.  It  \;as  later 
adjusted  so  that  thu  carpenter  cre\.g  that  arrived  to  build 
the  platfonn  actually  moved  on  to  build  an  oidjaceat  plat- 
forrij  but  returned  to  erect  the  house.  The  exterior  paint- 
ing crew,  in  final  stages,  not  only  applied  the  exterior 
paint  but  as  soon  as  the  intc^rior  finishing  crew  left  the 
house,  proceeded  to  take  care  of  the  interior  painting 
finish.  These  refinciaents  v/ero  possible  in  some  cases 
only  after  the  timing  had  been  carefully  \/orked  out  so 
that  the  cre\;s  porfomod  the  proper  functions  in  proper 
sequence  and  got  out  of  each  other's  ways  on-site.  In 
a larger  operation,  it  would  probably  be  wise  to  maintain 
the  first  definite  cre\.  layout  and  assignment  rather  than 
to  duplicate  operations  by  the  samio  crew. 

All  of  the  field  operations  \/ere  under  the  general  super- 
vision of  the  rield  Superintendent , ho  w^as  assisted  by  a 
Foreman,  in  charge  of  all  of  the  f rouaing  of  the  house. 

The  various  operations  involved  have  boon  outlined  for  the 
sub-cro’.  operations,  and  are  cloa,rly  illustrated  in  the 
general  personnel  cho.rt. 

This  House  Foreraan  was  assisted  by  one  timekeeper  and  had 
a Ford  pick-up  truck  assigned  for  his  particular  use.  He 
cooperated  closely  \.ith  the  House  Foreman  charged  \.ith 
interior  finish.  As  a matter  of  fact,  thesu  Foremen  used 
the  sarae  tiniokeoper  and  the  same  Ford  picl.-up.  Plate  299 
clearly  outlines  the  sub-cre\/s  for  the  finishing  operations. 

The  Faint  Foreman  was  assisted  by  a timekeeper  and  had  a 
Ford  pick-up  assigned  for  his  use.  In  addition  to  the 
Ford  pick-up  certain  major  deliveries  were  made  direct 
froL;  the  plant  operations.  The  sequence  of  painting  op- 
erations and  the  operating  of  the  sub-crows  and  their 
accomplisliiwent  are  clearly  outlined  in  Plate  299  ■> 

The  General  Labor  Foreman  utilized  a pick-up  truck  and 
operated  a number  of  field  operations  all  of  which  v/ere 
handled  by  sub-foremen.  The  operations  involved  in  set- 
ting of  house  and  barn  piers  have  been  described.  He  also 
had  charge  of  all  fencing  operations;  and,  the  installation 
of  all  well  assorablios.  Ho  sot  all  privies.  He  construc- 
ted the  roads,  drives  and  ciAlvei’ts  incident  to  the  farm- 
stead itself.  He  v/as  also  charged  with  all  clean-up  ac- 
tivities after  completion  of  the  farmstead.  The  make-up 
of  his  particular  cre\/s  and  the  basic  equipment  needed  as 
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well  as  the  average  results  obtained  are  set  forth  clearly 
in  Plate  299  * 


The  Barn  Foreman  maintained,  at  his  peak,  six  complete 
erection  crews.  As  shown  by  Plate  299  ; it  took  three 
days  for  each  crev;  to  complete  the  erection  of  a barn. 
These  six  crev/s  operating  in  parallel,  it  was  necessary 
to  maintain  an  average  delivery  of  tv/o  completed  barns 
per  day.  This  same  set  of  crews,  after  completing  the 
barn  erections,  were  adjusted  to  include  the  necessary 
equipment  and  labor  service  to  erect  all  of  the  food 
storage  units  on  the  project.  This  necessitated  the 
utilization  of  field  concrete  equipment.  These  crews 
placed  all  vi^ell  platforms  at  that  time.  The  organization 
of  the  Barn  Foreman's  operations  is  clearly  set  forth  in 
Plate  299  ♦ 

The  first  construction  operation  for  the  house  was  tiie 
setting  of  the  piers.  After  the  houses  had  been  staked 
out  and  batter  boards  erected,  pier  crews  arrived  on  the 
job  to  set  the  precast  piers.  Excava.tions  v/ere  dug  for 
field  footings  and  piers  placed  in  position.  There  were 
three  parallel  rows  of  piers  of  five  to  a row  with  two 
for  each  porch  making  a total  of  17 . These  piers  were 
tw'O-raan  size  weighing  approximately  each  and  v;ere 

easily  adjusted  in  place  after  the  excavation  had  been 
partially  filled  with  concrete.  It  w^as  necessary  to  have 
the  tops  of  these  piers  exactly  level  to  avoid  excessive 
shimming  and  to  have  the  anchor  straps  turned  properly. 
Full  details  were  included  on  the  drawings.  Chimney  pier 
of  concrete  block  wdth  poured  concrete  footing,  and  con- 
crete block  porcli  step  footings  were  also  executed  by 
this  crev/. 

PLATES  201,  202,  203,  2C4 

Tv/o  crews  were  each  composed  of  a v/orking  foreman,  a 
truck  driver,  and  four  common  laborers;  each  completed 
tv/o  units  a day. 

PLATTS  205,  206,  207,  208 

Girders,  joists,  and  bridging  were  delivered  precut  and 
marked  ready  for  quick  assembly.  Girders  with  the  ledger 
boards  were  assembled  first,  then  joists  v/ere  laid,  work- 
ing from  the  center  out.  Joists  2'-0"  on  center  v/ere  then 
nailed  in  place  and  the  fraiae  checked  for  square.  Bridg- 
ing and  sub-floor  v/ere  then  nailed  down,  and  the  operation 
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of  this  crovi;-  was  complete.  A crev/  of  one  first  class 
carpenter,  five  second  class  carpenters,  and  one  laborer 
took  approximately  three  hours  for  the  job. 

PLAITS  20y,  210,  211,  212,  213,  214,  215 

Wall  panels,  gable  ends  and  trusses  were  on  the  job  when 
the  erection  crew  arrived.  The  wall  panels,  arranged  in 
sequence  of  erection,  were  braced  in  a vortical  position 
in  the  center  of  the  platform,  while  the  trusses  and  gabl 
ends  were  stacked  in  convenient  positions  just  off  the 
platform.  A corner  panel  was  used  as  a starter  panel  and 
erection  continued  in  one  direction  until  the  exterior 
perimeter  was  enclosed.  As  each  panel  was  slid  into  posi 
tion,  it  was  squared,  plumbed,  and  braced,  but  only  tempo 
rarily  nailed  to  the  platform.  Then  all  panels  were  in 
place,  they  v/ere  checked  for  accuracy  of  alignment  and 
correctness  of  position  before  being  finish  nailed. 

PLAH:S  21^  217,  21^219,  22C.  221,  222, 

723,  224,  225,  226"' 

A gin  pole,  with  braced  bracket  eind  block  and  tackle  was 
next  raised  and  braced  to  hoist  the  gable  ends  in  place. 

PLATLS  227,  228,  229,  230 

Truss  rafters  were  next  raised  in  place  and  nailed  to  the 
top  wall  plate.  This  operation  was  executed  without  the 
use  of  scaffolding  in  the  follov.dng  manner.  Three  men 
carried  the  truss  rafter  in  through  the  door  and  raised 
it  up  to  two  men  sitting  on  the  top  plates.  The  lead-off 
man  rode  the  bottoiu  chord  of  trusses  already  erected  and, 
by  means  of  a marked  roof  lath,  spaced  each  truss  at  the 
top  as  it  was  erected.  The  men  on  the  plates  spaced  the 
bottoms,  by  nailing  the  bottom  chord  directly  over  the 
stud  centers  of  the  wall  below.  There  vwas  no  need  for 
measuring  and  pluiiibing.  The  diamond  bracing  on  the  under 
side  of  the  rafter  trusses,  putting  on  roof  lath,  laying 
the  catwalk,  and  placing  "A"  and  "3''  ceiling  board  nail- 
ers completed  the  erection  work. 

PLATES  231,  232 

This  operation  took  approximately  four  hours  for  a crew 
of  one  first  class  carpenter,  five  second  class  carpen- 
ters, and  one  laborer  under  supervision  of  a foreman. 
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PLA^m:  233 


S> 


A brick  chimney  ] ' ~ x 1'  - 5"  square  v/ith  a single 
terra  cotta  flue  tile  Cor"  x 8-^"  was  the  next  operation 
in  sequence  of  erection.  It  was  built  on  the  concrete 
block  founciation  prepared  by  the  first  crew  and  included 
sotting  t\70  metal  thiiiiblos  and  flashing  at  the  roof  line. 
The  chimney  cap  was  corbelled  and  finished  off  with  a 
cement  \/ash  leaving  the  flue  tile  projecting  two  inches. 
There  v/as  only  a single  chimney  crew  towards  the  la,tter 
part  of  construction  owing  to  the  scarcity  of  good  brick- 
masons.  This  crew'  was  composed  of  bricklayer  and  hod 
carrier  and  the  operation  required  a full  eight  hour  day. 
This  brickmason  was  imported  from  ST.  Louis,  a hundred 
and  fifty  miles  away. 

PLATTS  234,  235 


The  shingling  operation  was:  carried  out  next  with  a crew 
of  two  first  class  carpenters  and  one  second  class  car- 
penter requiring  approximately  nine  hours  to  complete  the 
job  including  trimming  ridge  and  placing  th^;  metal  ridge 
roll.  This  operation  was  frequently'  speeded  up  by  using 
tv/o  crows  to  each  house,  one  on  each  slope  of  the  roof. 
During  the  early  stages  of  construction  progress  this  job 
was  not  a coraplete  operation  owing  to  necessity  for  mesh- 
ing this  job  v/itl'i  the  one  of  laying  metal  decking  over  the 
porches.  A re-design  of  the  porch  eliminating  the  neces- 
sity of  flashing  under  the  shingles  and  building  the  chim- 
ney before  shingling,  also  eliminated  complications. 


FLATh  236 

As  soon  as  the  prefabricated  sections  w/ere  in  place,  the 
chimney  built  and  tlie  roof  shingled,  the  rest  of  the 
building  schedule  \/as  more  flexible.  It  was  to  this  end 
that  construction  Engineers  had  influenced  the  design  of 
the  houses.  Finish  could  be  carried  out  on  the  interior 
or  exterior  or  both  at  the  same  time.  Porches  could  be 
added  at  almost  any  stage  and  actual  progress  not  held  up 
by  lack  of  materi.al  or  labor  for  a.  single  key  operation. 

PLATES  237.  238,  239.  240,  241 

Exterior  trira  was  normally  the  next  operation,  hov/ever, 
and  included  setting  frieze  boards,  rake  boards,  drip 
iiold  and  junction  bct\?ecn  gable  and  panel  and  the  wall 
panels  belowg  siding  cover  over  the  girders,  ba.ttens  and 
cover  boards  a.t  panel  joints,  soffit  and  quarter  round 


if 
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under  eaves.  It  also  included  finish  of  porches,  as  porch 
panel  erection  v/as  included  in  the  work  of  prefabrication 
erection  crew.  This  exterior  finish  crew  consisted  of  six 
first  class  carpenters  and  the  total  time  was  approximately 
t\/elve  hours. 


PLATTS  242,  243 


A description  of  tiio  operations  of  interior  finish  v;ill 
explain  a reason  for  the  truss  rafter  system,  other  than 
enabling  the  building  to  be  quickly  enclosed  and  roofed. 
Ceilings  and  floors  \/ere  laid  as  a complete  operation  be- 
fore the  partitions  were  put  in,  eliminating  cutting  and 
fitting.  The  ceiling  of  one  inch  insulation  board  in  large 
sheets  4’~0''  x 8'-0”  was  set.  All  cross  nailers  had  been 
designed  for.  Side  nailing  was  effected  on  the  bottom  chord 
of  the  trusses  2'--0"  O.C.  It  was  necessary  to  cut  out  two 
sheets  for  cw-imney  and  scuttle,  but  this  was  a standard  cut 
for  all  houses  and  easily  accomplished. 


FLAT:S  244,  245 


A through  finish  pine  floor  wa.s  laid  over  building  paper. 
The  interior  lining  of  the  wails  and  pa,rtitions  was  then 
nailed  in  place.  This  lining  was  of  knotty  pi.ne  boards 
1x6  T.  A G.  with  a.  "Y"  joint  and  was  precut  to  standard 
length  in  the  shop.  Field  cutting  v/as  necessary  only  at 
the  sides  of  \/indo\/s  and  doors  and  this  could  be  roughly 
done  as  casings  covered  all  joints. 


PLATLS  246,  247,  248,  249 


This  crew  also  set  partition  framing  of  2 x 2 with  diagonal 
wind  bracing  of  2 x 4 at  all  necessary  points,  interior 
and  exterior  doors,  thresholds,  \/indow  sash,  all  trim  in-  . 
eluding  base  and  ceiling  mold  of  quarter  round,  and  all 
screens  and  hardware.  This  crew  v/as  composed  of  six  first 
class  carpenters  and  the  operation  took  approximately 
twenty  hours , 


PLATES  260,  2^1,  252,  253 

Interior  pa.inting  included  two  coats  of  casein  paint  on 
the  ceiling  and  tvjo  coats  of  hot  boiled  linseed  oil  and 
turpentine  on  walls,  trim  ana  floors,  and  two  coats  of 
lead  and  oil  on  porches. 

Exterior  painting  job  was  split  between  yard  and  field 
work  in  the  follov/ing  manner.  All  panels  including  gable 
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ends  were  primed  in  the  yard.  On  the  job,  finish  trim, 
etc.,  put  on  in  the  field  operation  v/as  primed  before  a 
complete  finish  coat  of  lead  a.nd  oil  v/as  put  over  all. 

The  pail'iting  job  will  be  completed  with  the  third  coat 
during  the  spring  and  suiniaer  of  1939  after  the  second 
coat  has  weathered  properly.  The  Painting  crens  v/ore 
composed  of  throe  painters  and  required  approximately/ 
ten  hours  each  for  interior  and  exterior  jobs. 

PLATES  254,  255,  256,  257.  258 

The  barn  operations  in  the  field  were  segregated  by  crev/s 
and  scheduled  in  a similar  manner  to  the  houses,  but  being 
of  much  simpler  construction  there  were  only  three  gen- 
eral operations.  The  piers  for  the  barn  were  shorter  by 
six  inches  than  those  for  the  houses  but  they  wore  set 
in  the  same  manner  a.ccording  to  pier  setting  plans. 

There  were  also  necessary  two  piers  with  dowels  in  the 
center  for  the  foundation  under  tv/o  wood  posts  of  the 
roof  system. 

The  panel  erection  crews  placed  the  girders  and  joists, 
laid  the  flooring  of  the  corn  crib,  grain  storage  and 
hen  house,  and  then  erected  all  the  prefabricated  panels 
including  mangers,  partitions,  etc.  They  completed  the 
job  with  precut  rafters,  roof  lath,  battens,  v/indows, 
doors,  hardware,  and  corrugated  matel  roofing  ready  for 
prime  8.nd  finish  painting. 

PLAllCS  259,  260,  2d1,  262,  263,  2b4 , 

265 > 2 66,  267,  268 

Panels  for  the  barn  were  not  prime  painted  in  the  shop 
because  it  was  not  convenient  to  handle  these  panels 
vertically  either  in  transit  or  at  the  job.  There  v/ere 
approximately  tv/enty-seven  different  prefabricated  sec- 
tions and  the  most  convenient  manner  of  delivering  them 
to  the  site  was  horizontally,  one  on  top  of  the  other  in 
a trailer  truck.  They  were  arranged  to  bo  easily  distrib- 
uted at  the  site  by  driving  the  truci:  s.round  the  founda- 
tion and  disposing  each  panel  on  the  ground  in  its  ap- 
proximate location.  Handled  in  this  way,  no  prime  paint- 
ing in  the  shop  was  possible,  so  both  coats  v/ere  put  on 
in  the  field. 
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FOOD  STORAGES 


Food  storage  Units,  at  this  Project,  were  not  designed 
in  the  initial  operations.  Sufficient  building  experi- 
ence and  an  analysis  of  costs  vi^as  required  before  the 
District  Engineer  was  in  position  to  definitely  order 
food  storage  construction. 

This  structure  v/as  needed  to  complete  the  home  management 
efficiency  of  this  project.  It  could  be  eliminated  if  it 
v/as  found  impossible  to  coiiipleto  the  more  essential  farm- 
stead structures. 


PLATE  269 

The  designs  submitted  were  carefully  analyzed  by  the  Con- 
struction Engineer.  The  ground  conditions  at  Southeast 
Missouri  were  thoroughly  understood  and  appreciated  by 
this  time,  l/ith  the  approval  of  the  District  J'ngineer, 
the  Construction  Engineer  decided  to  constriuct  this  struc- 
ture v/ith  sohie  variations  in  the  design. 


PLAIE  270 

The  trace  of  the  base  of  the  food  storage  was  established 
on  the  ground  and  excavations  made,  providing  for  a spread 
footing,  approximately  6 inches  deep  and  I8  inches  wide, 
continuous  under  all  walls.  The  excavated  earth  was  lev- 
elled in  the  center  of  the  trace  and  carefully  tai.iped. 

The  footings  and  floor  of  the  structure  were  poured  at 
one  time,  as  a single  monolithic  slab. 


PLATE  271 

An  attempt  v/as  made  to  completely  prefabricate  the  roof, 
so  that  it  could  be  transported,  in  total,  to  the  field 
and  placed  on  the  complet;,‘d  wall  structure.  This  was 
abandoned  because  of  the  excessive  weight  of  the  fabri- 
cated part  and  the  fact  that  special  equipment  would  be 
needed  to  place  it  in  '^he  field.  The  handling  and  special 
equipment  would  defeat  speed  or  economy.  Instead,  small 
trusses  and  gable  ends  were  prefabricated  and  erected  in 
a manner  similar  to  erection  of  house  roofs,  and  all  other 
materials  precut  in  the  field. 


Care  had  to  be  exercised  in  the  construction  of  the  door. 


% 
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This  door  v/as  designed  to 
icebox  door  and  had  to  be 
Because  of  this  fact  this 
eration  on  this  job. 


serve  the  same  purpose  as  an 
constructed  \/ith  similar  care, 
operation  vas  made  a mill  op- 


Tlio  experimental  building  and  tlao  preparation  of  prefa.bri 
cated  parts  for  the  construction  of  food  storages,  was 
scheduled  at  a time  that  would  fit  in  v/ith  the  major  con- 
struction activities. 


It  v;as  decided  to  pour  footings  and  floors  as  a monolithic 
concrete  structure f to  utilize  the  saiiie  crews  and  equipment 
to  pour  the  well  slab  platform;  and,  as  a third  operation 
pour  the  wralls  of  the  food  stora.ge  structure. 

The  construction  engineer  organized  t^iis  cperatioii  as  a 
single  cro\;,  selected  personnel  v.liich  had  been  engaged  in 
general  in  the  erection  and  construction  of  barns,  and 
utilized  the^u  for  this  purpose-  the  barn  operations  having 
been  completed.  In  order  to  got  wdthin  the  time  limit,  it 
was  necessary  to  schedule  this  operation  sufficiently  to 
complete  five  food  storage  units  per  day,  when  operations 
were  undertaken.  f 


The  crew  was  divided  into  various  sections.  The  first 
section  consisted  of  the  crev/  pour.Lng  the  food  storage 
footings  and  slab  and  the  vifell  platform  slab.  This  crew 
consisted  of  a working  foreman  and  four  la.borers  equipped 
with  the  necessary  hand  tools,  truck,  and  a half  bag 
rubber-tired  concrete  mixer. 


PLATL  271 


After  their  operations  were  shaken  down  they  would  com- 
plete five  foundations  and  slabs  for  the  food  storages 
and  five  well  slabs  per  day. 

All  aggregates,  such  as  sand  and  gravel  v/ere  delivered  by 
the  vendor  direct  to  the  sites.  Stakes  establishing  the 
location  of  the  food  storage  had  been  placed  and  a supple- 
mental stake  properly  indicated  where  aggregate  material 
was  to  be  delivered  and  stored  by  the  vendor. 

Cement  w'as  carried  by  the  crow.  The  operation  of  this  crew 
set  the  tempo  for  the  entire  operation.  Upon  arrival  on 
the  site  they  laid  out  their  foreis,  excavated  for  footings, 
carefully  tamped  and  cleared  all  ground  surfaces.  By  the 
time  this  operation  was  completed,  sufficient  concrete  was 
mixed  to  make  an  immediate  monolithic  pour. 


r 
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PLATi:  272 

As  soon  as  tiio  pour  uas  coiuplotod  the  crow  pickod  up  and 
moved  on  to  tlio  next  job.  In  order  to  x.iOot  tlie  tijoe 
schedule,  this  crev  was  later  incroaeod  sufficiently  to 
operate  in  two  sections^  that  is,  one  section  proparocl 
trie  pround,  set  the  footing  forms  and  loft  for  the  next 
■job,  v/hile  thr,  second  section  poured  concx'eto  footings, 
floors,  wroll  platforiiis,  cleaned  up  and  then  proceeded  to 
next  job.  The  necessity  for  making  this  increase  wa.s  due 
to  the  very  difficult  vxoather  conditions,  i.hic-  retarded 
progress  anticipated  by  a very  close  time  schedule. 

PLATT  273 

This  crew'  stripped  and  cleaned  forms  ready  for  rc-uso  at 
next  job.  A truck  was  fully  utilized  iii  servicing  the 
oporeitions'  th.at  is  the  di.Tivory  of  comont,  etc.,  in  pick- 
ing up  and  transportin,_;  fonas  from  one  job  to  the  next, 
and  in  transporting  the  rubb'.>r-tirod  ha].f~bag  mixer  and 
hand  tools. 

PLATT  274 

The  second  section  consisted  of  the  personnel  that  sot 
the  forms  for  the  monolithic  pour  for  the  side  walls. 

This  section  opera.ted  in  throe  cre\.'S  in  order  to  keep  up 
tlie  established  tempo.  Each  crow  consisted  of  two  second- 
class  carpenters,  who  v/ort.  occupied  half  a day  placing 
side-wall  forms.  These  forms  w'oro  carefully  designed 
for  this  particular  operation,  utilizing  some  very  clover 
waling  arrangements  and  interior  spreader  arrangements. 

It  may  bo  of  intureet  to  know  that  the  8 original  sets 
of  forms  carefully  built  out  of  matched  flooring,  care- 
fully oiled,  served  to  pour  IO3  complete  units  (l  being 
ro-pourod) . Tost  of  tliis  material  has  been  absorbed, 
since  operations,  in  the  construction  of  hog  houses  and 
ma.chlne  sheds  at  the  project 5 these  structures  being  built 
by  the  homostoaders . This  deiiionstrates  the  veiIug  of  utili 
zing  first-class  material  in  form  construction  and  careful 
maintenance  of  the  forms  during  operations.  The  clover 
arrangements  for  the  erection  and  stripping  of  these  forms 
made  rough  usage  unnecessa.ry  and  uneuG,.-tionably  accounted 
for  the  long  life  of  this  pea'ticular  item. 

The  third  section  consisted  of  two  crews,  who  poured  the 
monolithic  These  crews  operated  in  double  shifts 

in  order  to  utilize  the  single  set  of  ucuipmont.  Tach 
crew  consisted  of  six  laborers  and  a straw  boss.  The 


f 
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crews  \/ere  equipped  with  a truck,  a two-bag  mixer,  and 
"A"  framing  scaffolding,  two  sets  per  structure  including 
approach  ra;aps  and  wheeling  platform. 

PLATA  275 

The  movable  scaffold  aiid  wheeling  platform  was  set  up  on 
the  tv/o  sides  of  the  structure,  extending  v/ell  beyond 
both  ends,  the  ramp  leading  to  the  two-bag  mixer.  Con- 
crete we^s  transported  by  wlieelbarrow,  up  the  ramp  to  the 
wheeling  platform.  Tv/o  laborers  dumped  the  wheelbarrow 
load  in  the  side-wa.ll  form,  while  a third  tamped  and 
puddled  this  dui-iped  concrete.  The  partial  pour  for  the 
door  end  was  easily  executed  from  the  wlieeling  platform 
on  the  side.  The  pour  for  the  blank  end  was  executed  fr-om 
both  platforms  by  spading  or  puddling  operations  when  ne- 
cessary. The  cai’e  wdtl;  which  this  operation  was  super- 
vised is  evidenced  by  the  fact  that  102  structures  wore 
poured  v/ith  no  evidence  of  "honeycombing”  in  any  of  the 
concrete  side-v/alls.  The  forei.ian  set  the  bolts  by  tem- 
plate, in  accordance  with  the  plans,  for  fastening  the 
roof  plates  to  the  \.'alls.  The  forms  \.ere  stripped  by  the 
three  crews  of  carpenters  who  erected  tne  same. 

All  material  .for  coi:pleting  the  structure,  that  is,  the 
door  assembly  and  the  roof  materials,  were  delivered  from 
the  yard  to  the  site  at  tlie  prop<er  time  to  meet  the  re- 
quirements of  three, crews  of  two  second-class  carpenters 
each,  who  completed  tv/o  units  per  day. 
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Inasrrmch  as  this  operation  was  completed  after  the  house 
and  barn  had  been  finished  and  painted,  painting  crev/s 
had  to  return  to  the  site  in  order  to  complete  the  paint- 
ing of  this  structure. 

No  atterapt  v/as  made  by  the  construction  personnel  at  this 
tiiiie  to  mound  the  food  storages.  In  the  initial  plan  this 
operation  was  to  be  pei-formed  by  the  homesteaders  them- 
selves. After  completion  of  the  major  construction  ac- 
tivities, the  District  Jhigineer’s  personnel  returned  to 
this  project  and  completed  this  operation  as  an  additional 
construction  item,  uti2.izing,  as  far  as  possible,  project 
homesteaders  to  supply  the  necessary  labor. 
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PRIVIES 


The  privy  construction  presented  soit,g  interesting  prob- 
lems. The  privy  pit  v/as  located  by  the  Land  Planning 
Engineers,  with  other  farmstead  structures . 

This  pit  was  excavated  by  the  labor  section  at  a conven- 
ient time  while  working  on  the  farmstead.  This  operation 
served  as  a standing  order  for  the  field  labor  crcv/s  so 
that  when  personnel  was  available,  they  could  be  put  to 
work  on  this  particular  operation. 
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The  w-ood  cribbing  that  lined  the  pit  was  made  up  of  all 
scrap  material  available  in  the  yard.  These  cribs  Vi/ere 
made  up  in  quantities  in  early  stages  of  the  operations 
and  were  placed  on-site  about  the  project  as  quickly  as 
possible . 


PLATE  282 

A labor  crew  v/ould  sometimes  excavate  the  privy  pit  and 
set  the  privy  crib  weeks  before  the  actual  privy  instal- 
lation would  be  accomplished. 
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The  concrete  floor  slab  and  seat  riser  were  precast  in 
the  yard  in  the  same  precasting  plant  that  fabricated  the 
house  and  barn  piers.  Again,  this  operation  as  previous- 
ly described,  served  to  be  a standing  order  for  the  yard 
labor  crews  and  was  performed,  generally  speaking,  when- 
ever these  labor  cre\/s  were  not  occupied  in  unloading 
material,  loading  material,  etc. 
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This  establishing  of  certain  operations  of  this  type  as 
standing  orders,  plugged  up  the  inaccuracies  of  the  time 
and  labor  crew  orgs_nization . 
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One  of  the  difficult  problems  vi/as  the  loading  of  this 
concrete  assen.bly  in  the  yard,  transporting  it  to  the 
site,  unloading  it  at  the  site  and  setting  the  assembly. 
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Undoubtedly,  special  equipment  could  have  been  devised 
that  vi^ould  have  greatly  facilitated  this  operation.  Due 
to  the  fill-in  nature  of  this  construction,  however,  and 
the  fact  that  it  was  performed  as  a fill-in  operation  for 
tie  common  labor  crews,  this  equipment  was  never  provided 
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A crew  of  ten  men  slid  the  assembly  on  to  a flat  bottom 
truck,  loaded  the  rarnps,  went  to  the  site,  used  the  ramps 
to  unload  the  assembly  on-site  and  utilizing  ten  husky 
laborers,  placed  the  assembly  properly  on-site.  This 
crew  became  so  skilled,  and  the  flat  topogrs.phy  of  the 
country  was  such  that  they  were  able  to  back  these  trucks 
into  position,  adjust  their  unloading  ramps  in  such  a 
manner  that  when  the  privy  assembly  loaded  with  this 
thought  in  mind,  was  slid  down  the  ramp,  it  was  practic- 
ally set  in  position. 
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The  privy  itself  and  the  privy  seats  and  lids  were  all 
completely  prefabricated  in  the  yard.  Again,  vnien  the 
labor  crev/  and  transportation  equipment  wore  available, 
these  complete  assemblies  were  carefully  loaded  by  the 
labor  crew,  moved  to  the  site,  unloaded  and  set  in  posi- 
tion. 
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These  privies  were  made  exactly  in  accordance  with  the 
designs  by  the  State  Department  of  Health  of  the  State 
of  Missouri.  As  a matter  of  fact  metal  forms  prepared 
in  accordance  v/ith  this  design  for  use  by  the  M.P.A. 
operations,  were  borro\.ed  for  these  activities. 
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The  persons  interested  w'ere  so  pleased  with  the  results 
obtained  and  the  efficiency  of  this  operation  that  effort 
were  made  and  are  still  being  made  to  extend  this  service 
to  supply  state-wide  need,  utilizing  17. P. A.,  organization 
operating  on  a plan  similar  to  that  developed  on  this  pro 
ject  for  the  purpose. 
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There  v/as  a little  work  by  a carpenter  crew  for  finishing 
this  job.  This  cre\7  adjusted  the  seat  and  cover  assem- 
blies, bolted  the  privy  building  to  the  floor  slab  and  in- 
serted the  metal  flue  ventilator.  After  the  entire  opera- 
tion was  completed,  the  cleanup  crew  mounded  the  earth 
about  the  assembly  and.  tamped  it  so  that  it  v/ould  properly 
shed  water  away  fro.  the  structure. 

Because  of  the  intermittent  fill-in  typo  of  organization 
used  for  these  operations,  it  is  hard  to  definitely  state 
what  an  organized  crew  could  do  in  completely  building  such 
a structure,  so  far  as  time  is  concerned.  It  is  our  best 
judgment  that  a trained  crew,  organized  in  sections,  such 
as  the  food  storage  crev;,  would  bo  able  to  set  and  complete 
six  privies  a day. 

The  size  of  the  crew  and  the  type  equiprnerit  used,  etc., 
would  have  to  be  studied  most  carefully  to  establish  the 
tempo  for  an  extended  operation  of  this  type. 
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FENCING 


On  this  Pi’oject  fencing  of  t?ie  barnyard  only  v/as  required. 
The  bai'nyard  v/as  approximately  square  and  enclosed  the 
barn  located  approximately  in  the  center  of  the  square. 

The  barnyard  fence  required  about  30  yards  of  fencing  and 
two  field  gates.  The  field  gates  v/ere  prefabricated  in 
the  yard,  painted  and  were  ready  for  installation. 

Fence  posts  were  bought  in  quantities  and  stored  in  the 
yard  for  delivery  to  the  site  as  called  for.  The  Treasury 
Procurement  Office  was  faced  witli  a problem  in  buying 
fence  posts  and  operations  v;ere  landered  and  thrown  out 
of  schedule  by  failure  of  delivery  of  this  particular  itera. 
’'.'hen  post  material  v/as  purchased  locally  the  local  vendors 
utilized  the  services  of  the  administrative  personnel  to 
take  care  of  the  unfamiliar  Governmental  procedure.  The 
\7ire  used  was  not  standard  because  surplus  \'ire  v/as  shipped 
into  this  project  of  different  types  and  patterns,  all 
suitable  for  this  purpose.  Some  adjustment  was  involved 
whenever  the  pattern  wa.s  changed. 

Fencing  operations  were  performed  by  one  crow  under  a 
fencing  foreiaan.  Tliis  cro'v  was  c-quipq)ed  with  a truck, 
which  handled  the  delivery  of  its  materials  to  the  site 
and  handled  the  transportation  of  men  and  eauipment  from 
site  to  site.  The  crowds  included  two  second-class  carpen- 
ters, whose  main  functions  v;oro  to  hang  tlie  gates  and  to 
properly  brace  the  four  corner  posts  and  gate  sections. 
There  were  four  laborers  v/ho  dug  the  post  h_oles,  set  the 
posts  and  stretched  the  \/iro.  The  wdro  stretching  opera- 
tion v/as  given  the  personal  attention  of  the  fencing  fore- 
man . 

It  is  believed  that  the  barnyard  fencing  at  the  Southeast 
Missouri  Project  represents  an  extremely  fine  oxoi^iple  of 
good  fencing  v/itliin  controlled  budget  limits.  This  crew, 
operating  as  fully  organized,  vra.a  capable  of  fencing  two 
complete  units  per  day. 
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VIF.LLS 


There  v'ere  108  v/ells  constructed  on  this  project.  Every 
well  corustructed  on  the  project  v;as  a driven  well.  Due 
to  the  simplicity  of  design,  it  v/as  not  necessary  to  use 
the  conventional  v/ell  rig.  An  improvised  well  driving 
equipment  consisted  of  an  ordinary  stake  body  truck  and 
was  equipped  vi/ith  such  necessary  tools  as  dies,  cutters, 
pipe  vises,  etc.  In  addition  to  these  necessary  tools, 
this  truck  carried  sand,  ceiaent,  gravel,  a day's  supply 
of  10-fcot  lengths  of  drive  pipe,  sand  points  and  a com- 
plete water  pui'.iping  assembly,  and  a supply  of  lengths  of 
4-inch  pipe  used  for  the  housing  and  driving  tools.  This 
truck  also  carried  a post  hole  digger,  a 2-inch  soil  auger 
with  extended  handle,  specie,!  driving  cap  made  of  a ‘-j-foot 
length  of  4-inch  standard  pipe  with  one  end  closed  and 
arranged  to  telescope  over  the  drive  ’pipe  during  the  driv- 
ing operation,  hixing  'water  pails  and  a supply  of  chlor- 
inated lime  v/as  also  carried  on  the  truck  so  that  the  well 
could  be  chlorinated  upon  t’-io  completion  and  the  handle 
wired  to  prevent  operation. 

The  crew  consisted  of  one  well  foreman  and  two  laborers. 

They'-  set  the  triac::  in  proper  position  to  drive  the  well. 

The  rear  end  of  the  true):  served  as  a work  platform  during 
the  driving  operation.  The  first  operation  consisted  of 
digging,  \<ith  a post  itole  auger,  a hole  sufficiently'-  large 
to  receive  tlie  4-iiich  steel  well  housing. 
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This  well  housing  \'as  4 feet  long  with  a fixed  elevation 
of  the  top  approximately  l8  inches  above  grade,  with  the 
low'er  end  approximately  30  inches  below  grade.  The  second 
operation  was  to  bore  manually,  using  a 2-iiich  soil  auger 
v/ith  extended  handle,  to  receive  the  first  10-foot  length 
of  pipe.  The  purpose  of  this  boring  operation  was  to 
penetrate  the  strata  of  hardpan  which  vi/as  generally  en- 
countered at  an  elevation  ranging  from  throe  to  ton  feet 
below  the  surface  of  'Lho  ground. 

The  next  operation  consistca  of  screwing  sand  poiiit  on  to 
the  first  10~foot  length  of  pipe  and  inserting  sawie  in  the 
2-inch  bored  hole.  Tiio  second  joint  of  pipe  was  then  scro-v'/ed 
to  the  top  of  the  first  joint  and  driven  in  position  using 
the  driving  cap . 
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V.’ater  was  encountered  at  varying  depths  but  seldom  above 
the  20-foot  belov/  surface  elevations.  The  method  of  test- 
ing to  find  out  if  an  adequate  supply  of  water  existed  was 
to  lower  a sounding  weight  on  the  end  of  a cord.  The  drive 
pipe  v/as  extended  in  depths  as  needed,  by  the  addition  of 
10-foot  lengths  of  pipe  driven  until  an  adequate  supply  of 
water  v/as  encountered, 
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The  water-bearing  stratum  of  gravel  was  found  to  be  3 feet 
or  less  and  did  not  have  a conmon  horizon.  This  fact  made 
it  necessary  to  locate  the  sand  screen  within  the  vertics.1 
limits  of  tliis  water-bearing  stratUi.*.  To  accomplish  this, 
frequent  soundings  were  necessary,  to  determine  when  the 
sand  screen  was  in  proper  position. 

The  drive  pipe  v/a.s  cut  off  at  the  fixed  elevation  of  the 
pump  cylinder  and  the  top  end_  threaded  to  receive  the 
assembled  pumping  unit. 
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The  design  of  the  pump  assembly  necessitated  an  ingenious 
method  of  installing  the  pumping  cyliiidor.  The  top  end  of 
the  drive  pipe  w'as  at  a necessarily  fixed  elevation  and  was 
deteniiined  by  the  fixed  olovaticn  of  the  finished  pump  plat- 
form. 

It  is  obvious  that  tlio  accurate  location  of  the  drive  pipe 
top  would  not  occur  sT-ultancously  v/ith  the  proper  position 
of  the  sand  points.  T/lien  the  sand  point  was  properly  seated, 
the  top  length  of  drive  pipe  was  marked  at  the  proper  loca- 
tion for  the  bottom  of  the  cylinder  and  the  last  10-foot 
length  ‘was  unscrewed,  A thread  wa.s  run  on  the  end  of  the 
withdrawn  pipe  \..'hen  cut.  This  end  was  placed  dovmward  in 
the  hole  and  after  landing  in  the  lower  pipe  coupling  v/as 
screv/ed  homo  by  means  of  a tool  consisting  of  a 4-foot 
length  of  drive  pipe  with  a fixed  "T"  hs.ndlo  on  the  top 
end,  and  a standard  coupling  screwed  tightly  in  position 
and  set  with  center  punch  marks  at  the  other  end.  'hen 
the  top  end  of  the  drive  pipe,  previously  cut  to  length, 
was  screwed  tightly  into  position,  the  wrench  was  removed 
by  a sharp  rap  on  the  handles  which  caused  it  to  unscrew 
from  the  top  end  of  the  drive  pipe. 
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The  puTiip  assembly  was  installed  by  lowering  the  cylinder 
end  through  the  housing  and  screwing  into  pla.ce  on  the 
top  end  of  the  drive  pipe.  This  joint  wsis  liberally 
coated  with  graphite  to  insui'O  easy  uncoupling  for  ne- 
cessary maintenance  repairs. 

The  sanitary  base,  an  integral  part  of  the  pui.iping  assem- 
bly, was  fitted  into  position  over  tlie  top  end  of  the  4- 
inch  steel  housing  and  the  sot  screws  tightened  to  com- 
plete the  installation.  The  coi.crete  collar,  as  indicated 
on  the  drawing,  was  then  put  in  place  around  the  steel 
housing  and  the  6-inch  blanket  of  sand  placed  above  the 
concrete  collar  prior  to  filling  the  excavation  to  an 
elovatioii  suitrable  to  receive  the  concrete  platform  at 
a later  date. 

The  chlorinating  solution  was  prepared  and  placed  in  the 
\/ell  to  effect  sterilization.  The  puiep  handle  was  wired 
to  prevent  its  operation  before  the  necessary  lapse  of 
time  to  make  the  chlorination  effective.  The  effective- 
ness of  this  chlorination  was  chocked,  usually  one  week 
or  less,  after  the  completion  of  the  well  by  the  field 
representative  of  the  State  Director  of  Public  Health. 

In  some  cases  the  bacteriological  test  of  this  water  was 
positive  and  such  wells  wore  immediately  re-clilorinatod . 
The  reason  for  the  positive  results  were  partly  due  to 
carelessness  in  collecting  samples  and  in  some  cases  due 
to  the  very  ordinary  necessity  of  chlorinating  newly  con- 
structed wells,  in  some  cases  throe  or  four  times,  to 
accomplish  complete  sterilization. 
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DRIVES 


The  location  and  trace  of  all  drives  and  culverts  was 
established  by  the  Land  Planning  Engineers  and  the  Civil 
Engineer.  The  Civil  Engineering  Section  not  only  staked 
out  this  work,  provided  the  essential  grades j etc.,  but, 
also  provided  a material  amount  of  supervision  and  in- 
spection service  for  the  actual  construction  operations. 

As  indicated  in  the  preliminary  discussion,  the  necessary 
bulldozers,  tractors  and  grading  equipment  could  not  be 
secured  within  tlae  time  limit  allo\;ed  for  this  construc- 
tion activity.  Some  of  these  drives,  and  specially  the 
culvert  and  entrance  drives,  had  to  be  constructed  in 
rough  form  before  the  construction  transpoi'tation  crew 
could  enter  the  site  for  delivery  of  materials  and  equip- 
ment. Careful  planning  and  coordination  in  scheduling 
wslS  necessary  in  this  operation.  It  necessitated  the 
personal  attention  of  the  Construction  'Engineer.  The 
essential  equipment  ncedi.d  for  those  operations  v/as  bor- 
rowed from  the  County  Roa.d  Comniission.  V/ithout  this 
courtesy  and  assistance  this  particular  item  might  iiave 
sorioi-isly  hampered  this  work  or  oven  prohibited  the  con- 
struction of  this  project  within  the  time  limit. 

Corrugated  metal  culverts  were  sot  at  the  point  where 
each  drive  entered  the  road.  Those  culverts  were  placed 
in  accordance  with  the  design  of  our  own  Civil  Engineering 
crew  on  Project  roads  and  in  cooperation  v/ith  County  En- 
gineers on  County  Roads.  The  drives  were  shaped,  drain- 
age cut,  and  the  rough  graded  road  was  used  during  the 
construction  period,  filling  in  the  soft  spots,  ruts, 
etc.  In  some  cases  it  v/as  necessary  to  actually  gravel 
a road  during  this  period.  In  all  cases,  after  construc- 
tion was  completed,  the  drive  v/as  completely  gravelled 
with  a 4-inch  layer.  It  wa.s  expected  that  this  4-inch 
layer  would  work  into  the  road  surfacing  and  that  eight 
to  ten  months  later  an  additional  layer  of  gravel  vifould 
have  to  be  spread.  This  is  standard  practice  of  all  "farni- 
to-market"  roads  in  this  particular  area. 

No  headwalls  were  used  in  the  culvert  construction,  except 
in  isolated  cases  where  specific  and  special  problems  were 
encountered.  Host  of  these  difficult  cases  were  handled 
by  the  Civil  Engineering  crew  and  constructed  under  their 
direct  supervision.  One  of  tlie  most  interesting  culvert 
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cases  in  this  construction  occurred,  at  the  junction  of 
the  main  drainage  ditch  and  two  intersecting  road  ditches ^ 
at  a point  where  the  railroad  right-of -Viray  intersected 
the  main  highwayo  Tnis  was  the  only  serious  road  con- 
struction problem,  other  than  drainage  and  grading,  on 
the  project. 

In  addition  to  the  construction  of  entrance  drives  and 
farmstoa.d  drives,  it  was  necessary  to  actually  const.ruct 
some  "farm-to-markot"  roads  on  this  project.  The  loca- 
tion of  these  roads  Vifas  determined  by  the  .Land  Planning 
Lngincers  and  the  design,  location  and  layout  of  the  roads 
v/as  handled  by  the  Civil  Engineer  on-sito.  The  construc- 
tion engineer  utilized  the  services  of  the  Civil  Engineer 
on-site,  as  a supervising  superintendent.  Po  was  provided 
wdth  the  necessary  machine  operations,  (such  machine  equip 
ment  was  generally  supplied  by  loan  f i-ora  the  County  Road 
Authority),  and  the  necessary  materials  and  supplies  for 
these  operations.  The  roads  constructed  v;ere  of  a typo 
exactly  similar  to  the  standard  "farm-to-eiarket"  roads 
used  in  this  community  by  the  County  Road  Commission,  and 
fitted  in  with  the  existing  system. 


Great  care  wa.s  paid  to  proper  drainage  of  those  roads  aiid 
tying  this  drainage  into  the  general  drainage  system  of 
the  area.  These  road  beds  when  graded  were  also  utilized 
in  their  raw  state  for  construction  purposes.  At  times 
this  caused  hardship  for  construction  transport  activities 
but  it  would  establish  a stable  road  bed.  After  construc- 
tion was  completed,  the  County  Authorities  gravelled  these 
roads  (excepting  a few  isolated  sections  that  cculd  net 
fit  into  tho  county  system),  in  the  same  manner  previously 
described  for  drives  and  in  keeping  wdth  the  standard 
"farm-to-market"  road  progreum  vdthin  the  county. 
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REPAIR  APD  REi,.ODELING  ACTIVITIES 


The  repair  and  remodeling  activities  j,  as  they  effected 
the  construction  of  this  project,  proved  to  involve  more 
difficulties  and  more  trouble  than  the  new  construction 
work.  A great  deal  of  inspection  and  discussion  was  ne- 
cessary in  the  early  stages  of  these  operations  to  deter- 
mine vifhat  buildings,  if  any,  wore  possible  of  economical 
repair  and  remodeling  operations. 
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A building,  to  be  repaired,  should  have  at  least  its 
structural  members  sound,  or  the  majority  of  them,  and 
the  repair  and  remodeling  operations  should  be  concerned 
with  improving  its  structural  soundness  and  replacing 
such  things  as  roof T^siding,  flooring,  etc.,  that  have 
been  worn  out.  The  majority  of  the  buildings  on  this  pro- 
ject, having  no  real  structural  strength,  were  not  pos- 
sible of  repair  opei-atfons , when  the  roof  and  sidewalls 
gave  way.  The  structural  strength  of  most  of  the  build- 
ings consisted  of  the  boards  used  for  the  sidewalls. 

Seven  houses  vi^ere  finally  selected  for  repair  and  remod- 
eling operations.  One  of  these  houses  ’was  the  old  planta- 
tion home  and  wa.s  selected  for  the  use  of  the  farm  manager. 
This  house  was  completely  reconditioned  and  modernized  by 
the  addition  of  a bathroom,  electric  generator,  septic 
tank,  disposal  field,  and  an  automatic  water  system.  The 
District  Engineer  was  very  glad  for  the  opportunity  to 
make  this  experimental  operation  to  determine  the  feasi- 
bility of  this  type  of  modernization  in  this  area. 
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Even  this  house,  which  v/as  in  first-cla.ss  condition,  had 
to  be  completely  reconditioned  with  new  floors,  wallpaper, 
new  roof,  additional  porch,  nev/  windows,  etc. 

Eight  barns  v/ere  retained  to  be  repaired  and  remodeled. 

This  included  one  large  barn,  located  on  the  same  plot  as 
the  farm  manager’s  house,  to  be  used  for  a cooperative 
storage  and  management  purpose. 

Generally  speaking,  all  the  repair  operations  clearly 


• r 


r 


’V 


(117) 


substantiated  the  decision,  that  it  would  be  more  costly 
to  repair  structures  than  to  build  new  ones  replacing 
them.  Those  units  selected  for  repair  were,  in  most  cases, 
larger  houses  than  those  designed  for  the  project.  They 
were  in  sufficiently  good  condition  to  justify  their  re- 
pair and  remodeling,  for  use  by  clients  with  extremely 
large  families'. 


PLATE  302 

It  is  interesting  to  note  that  practically  every  house 
and  barn  selected  for  reps.ir  v/as  constructed  on  structurs.!- 
ly  sound  principles.  These  buildings,  so  constructed,  had 
\;ithstood  use  demands  and  v/ere  still  usable?  v/hilo  those 
of  flimsy  box  consti'uction,  utilized  extensively  in  this 
area,  had  in  most  cases  completely  disintegrated  under  simi- 
lar periods  of  time. 

It  was  decided  to  utilize  tiiese  I'epair  operations,  so  far 
as  possible,  as  a catch-all  for  iniscellai'ieou.s  materials 
and  labor  which  ?iad  completed  definite  assigru'iients  in  the 
construction  program.  Poi'  this  reason  most  of  these  opera- 
tions Mere  started  during  the  last  period  of  the  construc- 
tion cycle.  They  were  performed  by  labor  grour.'S,  after  they 
had  completed  their  particular  part  of  the  new  construction 
activities.  This  automatically  enabled  the  utilization  of 
any  material  surpluses  or  rnaterj.al  "rag-tags"  that  it  is 
possible  to  salvage.  There  was  no  particular  system  em- 
ployed in  carrying  out  this  work.  Timing  and  scheduling 
was  entirely  dependent  on  tlie  availability  of  labor  and 
material  for  the  purpose. 

One  specific  instance,  worthy  of  mention  'was  a store  build- 
ing included  in  the  buildings  purchased  v/ithin  the  area.  A 
store  building  was  necessary  for  the  cooperative  operation 
of  this  project.  The  existing  store  building  was  carefully 
checked  by  construction  personnel.  It  was  their  considered 
conclusion  that  in  order  to  make  it  available  to  perform 
its  function  as  a cooperative  store,  the  building  \¥Ould  have 
to  be  completely  demolished,  a new  foundation  and  flopr 
joists  system  installed,  and,  because  of  the  absence  of 
windo'ws,  doors,  etc.,  it  v/ould  bo  clieaper  to  completely 
dismantle  the  sidewall  structure  and  rebuild  the  same. 

The  metal  roof  v/as  in  bad  condition  to  start  v^^ith  and  would 
not  stand  taking  apart  and  reassembling.  A careful  estimate 
\7as  prepared,  concerning  the  cost  of  such  an  operation.  The 
cost  of  direct  repair  was  only  a fraction  of  the  total  cost 
involved,  because  "use  demands"  called  for  extensive  remod- 
eling. 
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The  District  Engin  ;or  and  the  construci ion  ongireor  re- 
duced the  management  requirements  to  square  foot  floor 
demand.  During  a luncnton  conforonce  with  the  management 
personnel^  the  Distri  vt  l^ngineor  c(Dipared  these  floor 
demands  to  the  usablfi  floor  space  that  would  bo  given  by 
three  standard  housed  and  found  it  to  be  approximately 
equal.  By  joining  ~.wo  of  those  liouser^  end  to  end  and 
using  the  third  as  a "T"  addition,  a very  desirable  store 
arrangement,  consisting  of  the  store  j roper  and  a separate 
storage  and  warehouse  room  was  possible.  On  the  back  of 
an  envelope  this  was  rapidly  sketched  and  dimensioned  anid 
approved  by  a.11  present.  Utilizing  tie  prefabricated  sec- 
tions and  adjusting  same  to  use  some  transferred  material, 
unusable  in  sta^v^ard  houses,  such  as  tide  garage  doors, 
casement  v/indows  and  va.riable  types  o1  frajiiing  lumber,  the 
entire  structure  was  completed  in  ten  lays,  ready  for  use 
at  a cost  less  tlan  the  estimated  reprir  and  reiuodeling 
cost  of  the  old  building.  The  total  lost  of  this  combined 
building  \/as  cousidorably  less  than  three  separate  faimi 
houses.  The  framing  material  ref errec.  to  was  utilized  to 
make  a specially  designed  floor  and  joist  system  to  take 
care  of  storj  loads.  After  a year's  use,  tliis  structure 
has  proven  ej'.trernoly  satisfactory. 

A major  repair  and  remodeling  problem  \^as  j^resentod  in  the 
conditioning  of  the  cotton  gin  and  its  assoeia.tod  buildings. 
The  building  itself  v/as  in  fair  condition  and  needed  only  re- 
pairs to  replace  wear.  The  c.  uipmont  v/as  pa:'t  new  and  part 
old.  borne  of  the  old  equipment  had  been  rocc nditioned  and 
overhauled  so  many  tisaos  that  any  furiher  activity  of  this 
typo  was  a waste  of  iVonoy. 

Having  little  experience  \dth  this  kind  of  machinery,  the 
facilities  of  the  Departinent  of  Agriculture  were  utilized 
to  secure  expert  advice.  Confoxaiiing  strictly  to  their 
recommendations  5 careful  specifications  were  drawn  for  the 
purchase  of  new  equipment  where  indicated  and  it  was  in- 
stalled in  exact  accordance  with  the  design  and  advice 
given  by  the  Department  specialists.  A time  element  was 
involved  which  presented  major  difficulties.  i'Owever,  duo 
to  the  cooperation  of  tlie  Procurement  Section  of  the  Treas- 
ury Dcpa.rtment,  located  at  Jefferson  City,  the  handling  of 
this  unfaifliliar  activity,  under  difficulty  was  completed 
shortly  after  the  June  3Cth  limit  imposed,  and  in  plenty  of 
time  to  enable  the  equipment  to  be  used  for  the  1938  crop. 

The  material  salvaged  from  the  demolition  of  the  old  store 
buildirij.  and  from  the  demolition  of  some  of  the  other  larger 
buildings  on  the  project,  supplemented  by  salvaged  materials 
from  the  construction  operations,  were  utilized  to  provide 
a blacksmith  shop  and  cooperative  storage  building,  hammer 
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mill  and  enclosed  garage.  The  design  of  this  building  is 
I'ather  interesting.  Txio  standard  barns  wore  located  end 
to  end  with  a 24-foot  area  between.  This  area  v;ay  was 
roofed  over  and  later  completely  sided  in.  This  made  a, 
shed  building  approximately  three  barn-lengths  (84  feet 
in  length  and  32  foot  in  width),  v/hich  has  been  one  of  the 
most  useful  structures  on  the  project.  It  has  served  as  a 
community  building,  theatre,  a supplemental  field  office, 
etc.,  as  v/oll  as  performing  the  functions  for  which  it  was 
originally  erected.  Certain  changes  in  the  post  and  purlin 
arrangements  of  the  barn  design  w'-erc  necessary  in  this 
adaptation. 

The  general  description  of  the  yard  and  field  operations 
that  have  been  given  are  outlined  in  diagranmiatic  form  by 
Plate  -;'^299  » Careful  and  detailed  progress  schedules  were 
developed  for  all  of  this  work.  Plate  ;(^304  is  a sample  of 
this  progress  schedule,  showing  the  actual  operations  of 
units  1 to  15. 

The  Labor  Relations  Division,  from  the  records  submitted 
to  them  have  compiled  a table  of  general  report  statistics 
which  present  a very  interesting  sunmation  of  the  labor  em- 
ployed on  this  project. 

There  has  boon  some  criticism  of  the  utilization  of  this 
typo  of  engineering  organization,  in  that  it  does  not  con- 
form to  the  standard  conceptions  of  Building  Trades  Unions. 
It  is  the  belief  of  the  District  Tnginoer  that  this  project 
definitely  demonstrates  the  fact,  that  properly  handled, 
this  is  not  the  case.  The  labor  chart  show's  that  during 
the  initial  stages,  a majority  of  relief  labor  or  non- 
relief  labor,  assigned  through  the  U.S.E.S.,  was  utilized; 
during  the;  last  two  months,  when  the  farming  and  building 
operations  of  the  territory  picked  up,  a very  definite 
shortage  of  labor  of  all  types  occurred,  v/hich  was  at  a 
period  when  the  maximum  amount  of  construction  activity 
was  necessary  to  meet  cur  assigned  time  schedule.  This 
is  the  only  period  where  labor  imported  from  the  outside 
was  used. 

PLATS  303 

It  will  be  noted  the  steady  increase  in  the  utilization 
of  labor  in  the  higher  skill  brackets.  As  a niatter  of 
fact  this  did  not  actually  occur,  but,  due  to  the  organi- 
zation used,  it  was  possible  to  classify  unskilled  labor, 
at  a skilled  labor  rate,  because  tJiey  were  producing  quality 
and  cyaantity  of  work  comparable  to  that  which  would  have 
been  produced  by  the  skilled  trade.  I/herevcr  and  whenever 
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labor  of  the  skilled  class  wus  available;;  it.  u?as  naturally 
preferred  in  any  case,  v/hero  the  corstruction  engineers 
thenselves  Imd  anytbing  tc  saj'  about  tlie  matter » 

it  is  perfectly  obvious  tliat  a.rr^^'  contractor  or  a;-iy  builder 
not  restricted  by  Govornircntal  regulations,  utilizing  a 
systoin  sinilar  to  t'iis,  woul;l  in  no  ws-V,  violate  any  of  tlcc 
conceptions  of  the  building  trades  unions  and  \/oulvd  greatly 
benefit  to  have  skilled,  carpenters  performing  any  of  those 
functions  rather  than  paying  the  same  rate  for  appi-onticc 
or  unskilled  labor. 

In  other  words,  taking  an  unskilled  raan  bi' cause  skilled 
mechanics  v;orc  not  a,vailabi.o;  during  actual  progress  of 
the  \/ork  we  i;,ade  tiiis  uns.lcillcd  raan  into  a skilled  la.borcr 
for  a particular  and  specific  portion  of  liis  trade  and  wore 
entitled  to  pay  him  a skilled  ro.te  foi'  that  particular  op- 
eration. If  I'jc  had  been  able  to  employ  skiilcd  labor,  v/c 
would  have  paid  Phci.:  the  same  rate,  but  wc  could  have  moved 
them  into  any  particular  operation  on  the  job  and  ■'.hat  would 
have  been  an  oxtrouol/  valuable  facility  for  the  construe- 
tion  Giigincor. 

Another  criticism  thot  has  ofto.u  cor.ie  to  tin.  attention  of 
))  the  District  Lngin.'ur  \;asthis  systeii  of  construction,  causud 

an  apparent  regimentation  of  carpenter  mecho.nics.  It  was 
obvious  tnat  tliero  va.s  absolut  w.y  no  spoeduu  in  the  yard 
opoi'ations^  after  the  mochn.n.ics  bocamc  ,-icq;uaintud  v/ith  the 
work  they  wero  pci-foriaing  a lax- .,o  vol'jio  of  g.ood  quality 
work  was  producod.  in  a leisui'ol  and  prof  ess:  onal  x'annor, 
that  is  seldom  scon  on  any  job,  L.icopting  w'loru  th.;;  high- 
est skilled  toch}':icians  are  cnqa'.rycd. 

During  the  initio.l  stagos  of  th:..'  operation,  w-ieii  largo  number 
of  skiilcd  carpenters  v,m.rc  rec; .-  ted,  O'^t  of  21  men  reporting 
for  duty,  20  -were  discharged  as  being  completely  incompetent 
to  perform  f irst-claiss  carpenter  work.  V.‘iti.;in  a week  all.  of 
these  men  \\rorc  recisissif led  as  unskilled  or  somi-skillod 
laborers  and  returned  to  the  job.  Before  epurations  v/ore 
ccmplotod  practically  al.L  of  those  men  had  boon  reclassi- 
fied so  far  as  pay  was  concerned;,  to  the  cia-osif ication  of 
skilled  mechanics  and  they  Iforo  skilled  moclianics  in  a par- 
ticular please  of  the  operation  and.  therefore  entitled  to  this 
pay  classification. 
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ADMIMISTFlATION 


Personnel,  v/lio  v/cro  qualified  by  experience  and  training 
for  Adrainistration  Construction  ■7ork,v/oio  transferred  from 
other  projects  as  a nucleus  of  the  administrative  staff. 

The  Personnel  Division,  'Washington,  D.  C.,  furnished  a 
list  of  local  applicants  from  which  all  clerical  positions 
v/cro  filled.  After  obtaining  this  list,  a letter  was  sent 
to  oa.ch  of  the  parties  listed,  requesting  them  to  come  to 
the  project  office  to  bo  interviev/cd  and  to  ascertain  which 
of  the  clerical  positions  they  v/orc  qualified  to  fill. 

After  the  interviov/,  if  accepted,  they  v/ore  required  to 
fill  out  Form  RA-PF-3,  "Personal  Data  Memorandum",  in  trip- 
licate. Form  RA.-PE-87,  "Temporary  Field  Y/ork  Agreement," 

\ms  made  out  in  original  and  four  copies,  and  prcsL.ntcd  to 
the  prospective  cmployoo  for  his  or  her  signature.  The  add- 
ress and  telephone'  number  v/as  then  taken  and  the  prospective 
employee  was  told  that  he  or  shw  would  bo  notified  when  to 
report  for  work. 

After  Form  FiA-PF-87  was  signed  by  the  Construction  Engineer, 
the  original  and  three  copies,  wdth  the  throe  copies  of  Form 
RA-PF-3,  wore  transmitted  to  th..  P^rsonnwl  Division,  Y/ashing- 
ton,  D,  C.,  with  a letter  requesting  the  appointment  of  each 
prospective  employee. 

After  a lapse  of  approximately  thirty^-  days,  the  appointment 
was  made.  The  Construction  Engineer  received  two  approved 
copies  of  Form  RA-PE-87,  one  copy  was  filed  in  the  adminis- 
trative files  and  the  other  was  sent  to  the  Regional  Finance 
and  Control  Division,  Indianapolis,  Indiana,  as  authority  to 
pay  all  payrolls  submitted  for  this  employee.  The  person 
was  notified  to  report  for  \/ork  on  the  "entrance  on  duty 
date",  specified  on  the  Temporary  Field  Y.'ork  Agreement . 
Temporary  Field  Ebrk  Agreements  could  cover  a period  of  not 
to  exceed  ninety  days.  T^.is  period  acted  as  a probation 
period  and  if  employee  was  satisfactory,  and  his  services 
needed  beyond  the  ninety  day  period,  a request  for  an  Emur- 
gcncy  Appointment  was  made  approximately  thirty  days  before 
the  tcriiiination  of  the  Temporary  Field  Y/ork  Agreement, 

Form  RA.-PE-100,  "Termination  of  Temporary  Field  ''ork  Agrco- 
mont,"  in  original  and  three  copies,  and  Form  RA-PE-6, 
"Personnel  Recomrxiendation, " in  original  and  three  copies, 
for  each  employee  involved,  was  submitted  to  the  PursonnoT 
Division,  Yashington,  D.  C.  After  approval  by  the  Personnel 
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Division,  two  copies  of  RA-PD-100  and  one  copy  of  Form 
RA-PE-31  j "Notice  of  A;i.pointiaent , " were  sent  to  the  Con- 
struction Engineer.  For..i  RA-PE-100  was  filed,  the  other 
sent  to  the  Regional  Finance  and  Control  Division  a.nd  the 
one  copy  of  jNotice  of  Appointment  was  given  to  the  appoint- 
ee . 

Due  to  this  lengthy  procedure  in  securing  appointment  of  . 
personnel,  this  activity  v/as  one  of  the  first  steps  taken 
in  the  starting  of  any  operation. 

Non-appointive  personnel,  used  as  a part  of  the  administra- 
tive staff,  v/ere  hired  in  accordance  with  Administrative 
Instruction  Number  41,  Revisions  1 and  2,  as  labor. 

Plate  299  outlines  the  duties  of  the  administrative  per- 
sonnel . 

The  Clerk  of  the  Uorks  was  ii';  direct  charge  of  t’le  Adminis- 
trative Staff  and  its  functions.  Fis  duty  was  to  co-or- 
dinate all  work.  Mis  decision  on  questions  concerning  the 
interpretation  of  regulations  v/as  final  unless  overruled 
by  the  Construction  Engineer. 

The  Assistant  Clerk  of  the  hhrks  had  direct  charge  of  the 
cost  section.  It  was  his  duty  to  collect,  record,  and  re- 
port data  needed  for  keeping  cost  records  in  accordance  with 
the  procedure  set  up  by  the  District  Engineer's  Cost  Section. 
He  was  in  charge  in  the  absence  of  the  Clerk  of  tne  E’'orks. 

The  Chief  jdaterial  Clerk  was  in  charge  of  the  warehouse. 

It  was  his  duty  to  check  and  inspect,  botli  as  to  quantity 
and  quality,  all  incoming  materials  and  to  see  that  all 
materials  were  charged  out  when  xhey  were  delivered  to  the 
field  or  Job  Plant,  in  accordance  with  established  procedure. 
Four  Checkers  were  assigned  tc  assist. 

The  Head  Timekeeper  was  assigned  to  the  duties  of  maintain- 
ing all  time  records.  Five  timekeepers  were  assigned  as 
assistants.  Two  kept  time  on  all  workers  in  the  field  and 
were  full  time  employees.  Three  kept  time  on  all  workers 
in  the  Job  Plant  and  also  served  as  material  checkers.  The 
Head  Timekeeper  prepared  and  submitted  all  reports  pertain- 
ing to  injuries  incurred  on  the  job. 

A Clerk  Stenographer  was  assigned  to  the  Resident  Engineer  as 
Secretary  tc  answer  incovuing  correspondence,  type  all  re- 
quisitions for  purcha.se,  and  maintain  the  procurement  regis- 
ter. Tv/o  cost  Clerks  maintained  inventory  records  of  ma- 
terials, supplies  and  equipment  cost  in  accordance  with 
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established  procedure.  Two  Stenographers  typed  and  filed 
semi-monthly  tine  reports,  cost  reports,  receiving  and  in- 
spection reports,  and  miscellaneous  correspondence.  Four 
l.'atchmen  were  necessary  to  police  the  warehouse  site  and 
guard  against  thievery  and  fire. 

The  only  Contract  service  required  at  the  start  of  Con- 
struction was  telephone  service.  Requests  for  this  type 
of  service  were  made  to  the  Regional  Contract  Officer  in 
Indianapolis,  Indiana,  in  the  form  of  a letter.  Approxi- 
mately ten  days  were  required  for  the  execution  of  the  con- 
tract and  service  could  not  be  obtained  prior  to  its  exe- 
cution. The  only  type  of  service  available  was  on  a party 
line,  and  it  was  approximately  four  weeks  before  a private 
line  vifas  installed. 

After  construction  started  it  was  necessary  to  obtain  ad- 
ditional land  and  wareliouse  space.  Request  for  a lease 
of  warehouse  and  land  w'as  made  to  the  Contract  Officer. 
Before  a lease  could  be  drawn  it  was  necessary  for  a re- 
presentative of  the  Contract  Office  to  visit  the  site  and 
obtain  all  information  for  the  lease.  It  was  approximately 
thirty  days  before  the  executed  lease  was  received  and  use 
could  be  made  of  the  land  and  warehouse. 

Before  any  service  under  contract  of  lease  could  be  dis- 
continued it  was  necessary  to  notify  the  Regional  Con- 
tract Officer  in  sufficient  time  so  that  he  could  t,ive 
the  Contractor  or  Leasee  thirty  days  notice  beforj  the 
discontinuation  date. 

Payment  of  contractual  services  w^ere  made  by  the  prepara- 
tion of  Standard  Form  1034,  "Public  Voucher  for  Purchases 
and  Services  Other  than  Personal.'  This  form  was  prepared 
in  original  and  five  copies.  The  original  and  four  copies 
were  sent  to  the  Finance  and  Control  Office,  Indianapolis, 
Indiana,  with  the  original  a.nd  t'wo  copies  of  the  vendors 
invoice.  There  it  was  placed  in  line  for  payment. 

Before  these  vouchers  could  be  paid  it  was  necessary  for 
the  Construction  Engineer  to  prepare  Form  A-5>  "Notice  of 
h'iscellaneous  Encumbrance."  This  forwi  was  prepared  each 
month  to  cover  rental  of  warehouse  and  ground  space,  tele- 
phone service,  telegraphic  service,  office  supplies  and 
equipment.  Form  A-5  weis  prepared  in  quadruplicate  v/ith 
the  original  and  two  copies  for  the  Finance  and  Control 
Office  and  one  copy  for  files.  After  the  Finance  and 
Control  Office  set  up  this  encumbrance,  vouchers  submitted 
were  paid  from  this  encurabrance . 


Materials,  construction  supu'lies  and  equipment  used  in  the 
construction  were  obtained  from  two  sources;  transfers  of 
surplus  materials  frox.i  other  projects  and  by  procurement 
through  the  State  Procurement  Office  at  Jefferson  City, 
Missouri . 


A request  v/as  made  by  letter,  to  the  project  involved,  to 
make  immediate  shipment  of  surplus  materials,  supplies  and 
equipment  as  listed  in  the  request.  The  shipping  project 
prepared  Form  RA-Gen  77 > "Transfer  of  Materials,  Supplies 
and  Equipment,"  in  quintuple.  On  this  form  was  listed  all 
items  Vifhich  were  being  transferred,  showing  the  original 
cost,  usage  rate  and  salvage  value  of  each  item.  The  ship- 
ping project  retained  the  last  copy  and  forwarded  the  re- 
maining copies  to  the  Construction  Engineer.  Upon  receipt 
of  the  materials,  a careful  check  was  made  to  see  that  all 
items  listed  were  received,  and  if  correct,  all  copies  were 
signed  by  the  Construction  Engineer  and  the  receiving  date 
placed  in  the  space  so  provided.  The  first  or  green  copy, 
vi/as  retained  for  record  and  file,  the  original  was  returned 
to  the  shipping  project  and  the  other  two  copies  were  for- 
warded to  the  District  Engineer's  Cost  Section. 

Many  of  the  iteuis  of  surplus  material  were  of  a grade  and 
quality  not  generally  used  in  construction  of  farm  build- 
ings in  that  part  of  the  country,  so  in  all  fairness  to  this 
operation  a valuation  was  placed  on  this  material  in  accord- 
ance v/ith  local  market  prices.  Luiuber  dealers  in  that  vicini- 
ty were  contacted  and  a local  price  list  vi^as  obtained  and 
used  as  a basis  for  revaluation  of  surplus  materials  trans- 
ferred. 

Surplus  materials,  supplies  and  equipment  v/ere  shipped  by 
railroad  on  a Government  Bill  of  Lading.  This  form  Vifas 
prepared  and  encumbered  by  the  shipping  project,  and  the 
original  and  one  copy  sent  to  the  Construction  Engineer 
who,  upon  receipt  of  the  shipment,  placed  the  name  of  the 
carrier,  the  weight  of  the  items  in  the  sliipment,  the  date 
received,  and  his  signature  in  the  space  provided.  The 
original  copi”-  was  given  the  carrier's  agent  and  a copy  re- 
tained for  files. 

Reimbursement  for  this  surplus  materials,  supplies  and 
equipment  was  made  to  the  shipping  project  by  using  Stand- 
ard Form  1080,  "Voucher  for  Adjustment  Betv/een  Appropria- 
tion or  Funds,"  This  form  was  prepared  by  the  shipping 
project  and  showed  the  project  name,  number  of  project, 
funds  to  be  credited,  name,  number  of  project  and  funds 
to  be  debited.  In  the  body  of  this  form  was  listed  all 
materials,  supplies  and  equipment  a.nd  the  price  for  which 
reimburseiaent  was  claimed.  In  addition,  the  Disbursing 
Officer's  citations  was  shown  covering  the  original  purchase 
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of  the  inaterialG,  supplies  and  equipment  listed  on  this 
voucher.  This  voucher  was  initialed  by  the  Construction 
Engineer  of  the  shipping  project  and  sent  to  the  receiv- 
ing project.  The  Construction  Engineer  of  the  receiving 
project,  when  he  approved,  initialed  it,  retained  one 
copy,,  and  forvi/arded  tlie  remaining  copies  to  the  District 
Engineer's  Cost  Section,  Washington,  D.  C.,  where  it  was 
placed  in  line  for  payment. 

The  first  step  in  the  procuring  of  new  materials,  was  to 
prepare  Form  A-6,  "Requisition  for  Purchase."  This  form 
was  prepared  in  the  original  and  five  copies.  Each  re- 
quisition was  numbered  niunerically,  starting  with  number 
one.  Two  types  of  requisitions  were  used;  namely.  Regular 
and  Blanket.  Regular  requisitions  were  used  where  large 
quantities  of  materials,  supplies  or  equipraent  were  re- 
quisitioned. Blanket  Requisitions  were  used  for  purchases 
of  less  than  three  hundred  dollars  ($300*00)  on  one  re- 
quisition. 

In  preparing  regular  requisitions  it  was  necessary  to  fill 
them  out  in  detail  in  accordance  with  Treasury  Department 
Regulations.  The  block  in  the  upper  right  hand  corner 
sho¥i/ing  the  requisition  number,  appropriation  symbol,  of- 
''  ficial  project  nuraber,  location  symbol,  type  of  work  sym- 

bol and  the  amount  of  the  encumbrance  vi/as  filled  in.  Above 
this  block  and  on  the  left  side  is  posted  the  date  of  issue, 
the  name  and  title  of  the  authorized  administrative  official, 
and  the  name  and  location  of  the  Government  agency.  Below 
this  block  is  the  address  of  the  Procurement  Officer  and 
the  appropriation  symbol,  title,  name,  title  and  address 
of  the  consignee.  In  the  body  of  the  requisition  is  shov/n 
the  quantity,  description  and  specifications  of  the  mater- 
ials, supplies  or  equipment.  Great  care  was  taken  i]i  pre- 
paring the  description  of  the  items  and  specifications  so 
as  to  clearly  show  the  type  of  materials,  supplies  and 
equipment  which  w'as  required.  If  many  items  were  shown 
on  one  requisiticn  it  was  necessary  to  use  a continuation 
sheet,  prepared  in  the  same  nuraber  of  copies  as  the  re- 
quisition. On  the  reverse  side  of  the  requisition  was 
sho¥vn  the  name  and  nui.ber  of  the  project  and  a description 
of  the  type  of  work  being  done.  The  requisition  w^as  then 
ready  for  the  signature  of  the  Resident  Engineer  and  to 
be  transmitted  to  the  Finance  and  Control  Division,  Ind- 
ianapolis, Indiana,  in  the  original  and  four  copies. 

After  the  requisition  was  encuiubered , the  original  was 
sent  to  the  State  Procurement  Office  at  Jefferson  City, 

^ i.iissouri  and  one  cony  was  returned  to  the  project. 
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Approximately  ten  days  were  x'equired  before  the  requisi- 
tion v/as  encumbered  and  received  by  the  State  Procurement 
Office . 

Upon  receipt  of  the  encimibered  requisition,  the  State  Pro- 
curement Office  prepared  invitations  to  bid  'v/hich  were  sent 
to  dealers  of  the  type  of  materials  requisitioned.  These 
bids  virere  returned  to  the  State  Procurement  Office  prior 
to  the  opening  date  which  was  set  at  least  ten  days  from 
the  date  of  issue  of  the  invitations  to  bid. 

After  the  contract  was  av/arded,  the  Procurement  Office  is- 
sued Form  A-7j  "Purchase  Order,"  one  copy  of  which  was 
sent  to  the  project.  The  actual  delivery  of  materials  re- 
quired five  to  fifteen  days.  The  total  lapse  of  time  from 
the  date  of  issue  to  the  time  the  materials  were  received 
mas  at  least  thirty  days. 

Upon  delivery  of  the  materials,  supplies  or  equipment  at 
the  project,  they  mere  checked  as  to  quantity  and  speci- 
fications, and  upon  acceptance,  Form  A-8,  "Receiving  and 
Inspection  Report,"  was  prepared  in  original  and  two  copies. 

The  name  of  the  vendor,  the  name  of  the  project,  the  pur- 
chasr  order  number,  and  the  receiving  date  were  shown  at 
the  top  of  the  form.  In  the  body  were  listed  all  items 
received  sho'.^ing  the  quantity,  description  and  specifi- 
cations. The  acceptance  or  rejection  of  these  items  was 
signified  at  the  bottom  of  the  form  in  the  space  so  de- 
signated. This  report  was  then  signed  by  the  Resident 
Engineer.  The  original  and  one  copy  were  transmitted  to 
the  State  Procurement  Office. 

Blanket  Requisitions  were  prepared  in  the  same  form  as  out- 
lined for  Regular  Requisitions  and  the  distribution  of  cop- 
ies was  the  same.  These  Blanket  Requisitions  were  set  up 
for  the  procureiaent  of  materials,  supplies,  and  equipment 
on  subsidiary  requisitions  and  covered  a one-month  period. 
Each  month  the  project  vixould  set  up  a Blanket  Requisition 
for  one  thousand  dollars  ($1000.00).  This  requisition  was 
prepared  on  the  twentieth  day  of  the  preceding  month  for 
which  the  Blanket  Requisition  ’vas  to  be  used.  This  was 
done  so  that  the  encumbered  Blanket  Requisition  v/ould 
reach  the  State  Procurement  Office  on  the  first  day  of  the 
month.  The  project,  upon  receipt  of  its  encumbered  copy, 
would  issue  subsidiary  requisition  against  the  Blanket 
Requisition.  Tlie  subsidiary  requisitions  were  prepared 
in  tl;e  original  and  one  copy  and  tlie  original  copy  w^as 
sent  direct  to  the  State  Procurement  Office,  whore  it  was 
handled  as  outlined  under  Regular  Requisitions.  Each 
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subsidiary  requisition  had  to  be  for  an  amount  of  less 
than  three  hundred  dollars  ($300,00).  The  use  of  sub- 
sidiary' requisitions  expedited  the  procurement  of  mater- 
ials, supplies,  and  equipment  by  at  least  ten  days,  as 
they  did  not  have  to  go  through  the  Treasury  Office  for 
encumbrance . 

Form  A~5a  "Change  in  ■ ’ncui'ibrance”  was  another  form  used 
by  the  project  in  connection  with  procurements.  This  form 
was  used  for  increase,  reduction,  or  cancellation  of  en- 
cumbrances. The  original  and  five  copies  were  prepared. 

The  original  and  four  copies  were  sent  to  the  Treasury 
Accounts  Office,  Indianapolis,  Indiana,  and  the  fifth 
copy  was  retained  for  the  project  files.  After  this  form 
had  been  app>roved  by  the  Treasury  Accounts  Office,  an  ap- 
proved copy  was  returned  to  the  project  office.  Approxi- 
mately thirty  days  were  required  for  the  lityaidations  and 
ten  days  for  increases  or  reductions. 

Office  supplies  and  equipment  for  project  use  v/ere  obtained 
by  the  use  of  Form  RA-Bm  9 5 Request  for  Supplies,  Lquipi.ient, 
or  Services.  This  form  v/e.s  prepared  in  the  origina.1  and 
three  copies.  The  original  and  two  copies  were  forw'arded 
to  the  Regional  Supply  Depot,  Indianapolis,  Indiana,  and 
the  third  copy  retained  for  project  files.  Fach  request 
covered  approximately  tiiirty  days  requirements  and  was 
prepared  thirty  days  in  advance.  This  was  necessary  to 
eliminate  numerous  requisitions  and  to  allow  the  supply 
depot  enough  time  to  fill  the  requisition  and  ship  the 
supplies  to  the  project.  Small  parcels  of  supplies  were 
sent  by  mail  and  large  po.rcels  by  CTOvernment  bill  of  lading. 
Accompanying  each  shipment  was  a copy  of  the  request  which 
v/as  used  in  checking  the  shipment,  after  which  it  \vas 
signed  by  the  Resident  Engineer.  This  copy  was  then  re- 
turned to  the  Supply  Depot  and  served  as  the  project's 
acknowledgment  that  the  supplies  listed  had  been  received. 

All  Compensation  and  Safety  was  handled  in  accordance  with 
rules  and  regulations  furnished  by  the  Labor  Relations  div- 
ision, 'Washington,  D.  C,,  in  cooperation  with  the  Federal 
a.nd  State  Compensation  Commission. 

Under  these  regulations  there  v/ere  two  types  of  procedure 
to  follow  in  preparing  Injury  Reports.  All  persons  employ- 
ed and  paid,  at  the  time  of  injury,  from  Corporation  Funds 
and  those  paid  from  Emergency  Relief  Funds.  Reports  for 
injuries  sustained  by  employees  paid  from  Emergency  Relief 
Funds  were  made  to  the  State  Compensation  Conmission, 
Jefferson  City,  Missouri.  Reports  for  Injuries  sustained 
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by  employees  paid  from  Corporation  Funds  were  made  to  Mr. 

L,  L.  Lockman,  Compensation  Officerj  Labor  Relations  Div- 
ision, lashington,  D.  C.  V.Mth  the  exception  of  the  last 
payroll  period  in  June,  all  employees  vi/ere  paid  from  Cor- 
poration Funds. 

A separate  file  was  maintained  on  the  project  for  copies  of 
all  reports  and  cori'espondence  pertaining  to  each  injury 
case.  Each  file  carried  the  name  of  the  injured  and  the 
nuinber  shown  on  the  Project  Claim  Register,  and  viras  filed 
in  alphabetical  order  until  such  time  as  the  case  wa.s 
closed,  after  vi/hicli  it  was  re-filed  in  numerical  order. 

Form  RA-LR  l6.  Project  Claim  Register,  was  maintained  on 
the  project  by  the  Project  Injury  Officer.  Each  injury 
was  recorded  oji  this  register  and  given  the  number  in 
which  it  appeared  on  the  register.  The  progress  of  each 
injury  was  recorded  by  placing  the  date  of  issue  of  each 
report  submitted. 

Form  RA-LR-8,  Foreman's  Accident  Report,  was  prepared  by 
the  foreman  for  each  injury.  This  form  was  prepared  in 
triplicate.  The  original  was  sent  to  the  Compensation 
Officer,  Washington,  D.  C.  The  second  copy  was  sent  to 
the  Regional  Labor  Relations  Representative,  Indianapolis, 
Indiana,  and  the  third  copy  was  retained  for  project  file. 
If  the  injured  person  v/as  in  need  of  medical  attention, 
an  Authorization  for  liedical  Treatment  was  prepared  and 
the  injured  party  sent  or  taken  to  the  doctor.  This  form 
was  prepared  in  triplicate.  The  original  was  sent  to  the 
doctor  with  the  injured  party  and  the  second  copy  was  sub- 
mitted to  the  Compensation  Officer.  The  third  copy  was  re- 
tained in  the  project  files.  If  the  injury  was  a minor 
one,  the  injured  person  was  given  first  aid  on  the  project. 

Form  CA-1,  Employee's  Notice  of  In^, ury  and  Original  Claim 
for  Compensation  and  Medical  Treatment,  was  filled  out  by 
the  injured  party  and  his  signature  placed  on  the  desig- 
nated line,  at  the  bottom  of  this  form,  Tliis  form  shovirs 
the  type  of  injury  received,  the  cause  of  injury  and  the 
naiiies  of  witnesses  if  they  were  available.  This  form  was 
prepared  in  triplicate,  the  original  and  one  copy  sent  to 
the  Compensation  Officer,  and  tlxe  third  copy  retained  for 
project  files. 

Form  CA-2,  Official  Superior’s  Report  of  Injury,  was  used 
for  all  injuries  in  need  of  medical  treatment.  On  this 
form  was  shown  the  place  of  employment,  name  of  injured, 
age  of  injured,  type  of  injury  received,  cause  of  injury, 
witnesses  to  injury,  name  of  the  doctor  to  v/hom' inj ured 
was  sent  and  the  signature  of  the  Official  Superior.  On 
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tho  reverse  side  of  the  form  v/as  the  stateiaents  of  the 
witnesses 5 their  signatures ^ and  a report  of  the  doctor. 

On  the  raargin  of  this  form  \7as  ohov/n  the  appropriation 
number,  the  VJ.P.  number,  and  v/hether  or  not  the  injured 
was  Non-Appointive  Relief  or  Non-Relief.  This  informa- 
tion was  especially  necessary  during  the  periods  the 
project  was  using  two  typos  of  funds,  in  order  to  show 
the  fund  from  v/hich  compensation  benefits  were  to  be  paid. 
This  form  was  prepared  and  distributed  tho  same  as  Form 
CA-l. 

Form  CA-4,  Claim  for  Compensation  on  Account  of  Injury, 
was  executed  where  the  injury  involved  loss  of  time  and 
Vi/as  signed  and  notarized  by  tho  claimant.  The  reverse 
side  of  this  form  was  fij.led  out  by  the  doctor  and  signed 
by  him.  The  form  was  thcri  distributed  as  outlined  for 
Form  CA-l. 

Form  CA-32,  Report  of  Hernia,  was  executed  when  a hernia 
was  the  typo  of  injury  received.  TTiis  form  was  filled 
out  in  detail  by  the  injured  and  tlic  attending  doctor  and 
distributed  as  outlincid  for  Form  CA-l. 

Form  LFi-9,  Proiect  Injury  Cf  . icer's  Ilonthly  Report,  was 
prepared  and  submitted  prior  to  tho  fifth  of  the  succeed- 
ing month  of  the  month  covered  by  the  report.  This  report 
showed  tho  nui.ibor  of  injuries  involving  first  aid,  lost 
time  and  medical  treatment.  It  was  prepared  from  informa- 
tioie . obtained  from  tho  Project  Claim  Register.  It  was 
prepared  in  duplicate  with  tho  original  going  to  the  Com- 
pensation Officer  and  the  copy  for  tho  project  files. 

Payment  of  medica.l  expense,  for  injuries  to  employees  paid 
from  Corporation  Funds,  was  made  by  the  use  of  Standard 
Form  1034,  Public  Vouclier  for  Purchases  o.nd  Services  other 
than  Personal.  This  form  was  prepared  in  the  original  and 
five  copies  and  submitted  to  the  Finance  and  Control  Office 
in  tho  original  and  four  copies.  Attached  to  this  forra  was 
the  doctor's  invoice  in  triplicate.  One  copy  of  the  vouchor 
and  invoice  was  retciinod  in  ihe  project  file.  Authorization 
for  payment  of  this  voucher  was  made  to  ihe  Finance  0 Con- 
trol Office  by  the  Compensation  Officer  a.fter  he  imid  ap- 
proved the  doctor's  invoice. 

Payment  of  compensatior  was  made  by  the  use  of  payroll  for 
Compoiis3.tion.  This  form  \/as  prepared  by  the  Payroll  Unit 
after  they  have  received  the  proper  authorization  from  the 
Compensation  Officer,  and  sent  to  the  project  for  certifi- 
cation 0.S  to  the  hours  for  vAiich  compensation  is  claimed. 

One  co}-)y  of  this  payroll  accompanied  the  chock  to  the 
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project  and  v/as  placed  in  file. 

Injury  reports  for  persons  paid  froivi  Eraergoncy  Relief 
Funds  v/as  prop<arcd  the  saiiio  as  those  outlined  for  per- 
sons paid  from  Corporation  Funds,  with  the  following 
exceptions.  Form  CA-I6  vi/as  used  as  the  authorization 
for  medical  treatment  and  Form  S-69  v/as  used  for  paynient 
of  medical  expense.  All  reports  v/ith  the  exception  of 
Forms  LR-8  and  LR”9j  v/ore  made  to  tlie  State  Cornioensation 
Commission  instead  of  the  Compensation  Officer,  Washington 
D.  C. 

Form  A“5a  "Change  in  Sncuiiibrance"  \/as  another  form  used 
by  the  project  in  connection  with  procurements.  This  form 
was  used  for  increase,  reduction,  or  cancellation  of  en- 
cumbrances . The  original  and  five-  copies  were  prepared. 
The  original  and  four  copies  v/oro  sent  to  the  Treasury 
Accounts  Office,  Indianapolis , Indiana,  and  the  fifth 
copy  v/as  retained  for  the  project  files.  After  this  form 
had  boon  approved  by  tlie  Treasury  Accounts  Office,  an  ap- 
proved copy  \/as  ruturntjd  to  the  pioject  office.  Approxi- 
mately thirty  days  were  required  for  the  liquidations  and 
ten  days  for  i.ncrcasos  or  reductions.  Off'ico  supplies  and 
equipment  for  project  use  were  obtained  by  the  use  of  Form 
RA-BLI  9j  Request  for  Supplies,  Equipment,  or  Services, 

This  form  was  prepared  in  the  origi.nal  and  throe  copies. 
The  original  and  two  copies  wear ;;  forwarded  to  the  Regiona]. 
Supply  Depot,  Indianapolis,  Indiana,  and  the  third  copy 
retained  for  project  files.  Each  request  covered  approxi- 
mately thirty  days  requirements  and  was  prepared  thirty 
days  in  advance.  This  was  necessary  to  eliminate  numerous 
requisitions  and  to  allov/  the  supply  depot  enough  time  to 
fill  the  requisition  and  shin  the  supplies  to  the  project. 
Small  parcels  of  supplies  wore  sent  by  mail  and  largo  par- 
cels by  Govorninent  bill  of  lading.  Accompanying  ^ach  ship 
ment  was  a copy  of  the  request  whic'  was  used  in  checking 
the  shipment,  after  whicii  it  was  signed  by  the  Resident 
Engineer.  This  copy  was  then  returned  to  the  Supply  Depot 
and  Gorvud  as  tiu  project's  acknowlodgmG}it  that  the  sup- 
plies listed  had  been  received. 

All  labor  witn  the  eXGe^:.tion  of  Appointive  Personnel  was 
requisitioned  from  the  United  States  Employment  Service. 
This  labor  included  skilled,  unskilled,  and  some  non-ap- 
pointive  supervisory  personnel.  Labor  v/as  requisitioned 
on  "‘.F.A.  Form  401  - Rcouisitio.i  for  "‘'orkors.  This  form 
was  prepared  in  trd.plicate,  signed  by  the  Resident  Engin- 
eer and  the  original  and  one  copy  was  sent  to  the  local 
U.S.E.G,  office.  Personnel  requisitioned  wore  assigned 
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to  the  Project  by  the  use  of  Form  U.ScE.S,  320.  One  copy 
was  given  to  the  workorj  v^ho  prosentod  it  to  the  head 
timokeoper  upon  reporting  for  work.  The  head  timekeeper 
then  prepared  a Corporation  Employment  Agreement  Ccird  in 
duplicate  and  had  tlio  worker  sign  both  copies.  The  worker 
\'/as  then  given  a numbered  badge.  This  nuraber  was  used  as 
an  identification  during  working  hours.  The  head  timokocp" 
or  inserted  the  date  upon  which  the  oraployoo  reported  for 
work  on  the  Form  U.S.E.S.  320,  signed  on  the  space  provided 
and  returned  the  accomplished  form»  to  the  U.S.E.S.  office. 
This  served  as  notification  to  the  U.S.E.S.  office  timt  the 
party  assigned  to  duty  had  reported  for  work  and  v/as  om- 
ployed. 

The  head  timokooper  sent  the  original  copy  of  the  Corpora- 
tion Employment  Agreement  card  to  the  Regional  Finance  and 
Control  Division,  Indianapolis , Indiana,  as  their  authority 
to  pay  this  employee.  Eiienovcr  an  employee  was  re-classi- 
fiod  from  one  job  to  another,  the  Finance  and  Control  Div- 
ision in  Indianapolis  was  sent  a copy  of  the  re-classif i- 
Ccition.  If  this  was  not  done  the  po-yroll  for  the  man  i)i- 
voived  would  not  be  paid,  due  te  the  fo.ct  that  ho  was 
classified  under  another  job  by  the  payroll  unit.  It  was 
imperative  that  all  re-classification  slips  be  sent  to  the 
payroll  unit  prior  to  the  end  of  the  pciyroll  period.  It 
was  also  necessary  to  send  both  the  Finance  and  Control 
Divi.sion  and  the  U.S.]',.S.  office  notification  of  termina- 
tion of  employcos.  Tlie  payroll  unit  needed  the  torruination 
notification  in  order  to  place  the  man  on  t]io  availeblc  i.ist. 

Form  RA“Ci'!“5C,  Daily  Time  Distribution  Ticket  v/as  used  to 
report  the  daily  time  of  the  assigned  labor.  These  forras 
were  turned  in  daily  by  the  field  and  yard  time  keoraors. 

The  day  and  date,  v/oathcr  conditions,  name  of  project,  unit 
number,  kind  of  omplcymcnt,  construction  item,  account 
number.  The  badge  nuinbcr  and  employee’s  nome,  rate  of 
pay,  total  hours  vi/orkcd  and  total  ojiiount  duo  is  all  re- 
ported. Ajproxii.iately  thirty  (30)  men  ca.n  bo  turned  in 
on  one  ticket. 

There  arc  also  several  colurans  showing  the  hourly  distri- 
bution and  cost  of  tiuic  worked  against  individual  produc- 
tion orders.  For  example:  John  Doc  worked  eight  (fc) 

hours  for  tho  amount  of  $4.00. ' On  one  line  of  t.hs  Daily 
Time  Ticket  is  lais  name  and  rate  of  pay,  his  total  hours, 
and  his  total  amount.  On  this  saiuo  line  his  breakdown  as 
per  production  order  is  shcwni.  Two  hours  for  one  dollar 
to  production  order  1020,  four  hours  for  tieo  do.;.lars  to 
production  order  1023,  one  hour  for  one  dollar  to  production 
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order  1026,  and  the  quantity  of  v/ork  ccmplotcd  during 
the  day.  This  daily  ticio  ticket,  signed  by  the  foreman 
and  the  tiiuokceper,  was  used  not  only  for  posting  the 
daily  time  to  the  iiaster  Time  Sheet  but  a.lso  in  posting 
daily  labor  costs  to  the  production  order  cost  sheets. 

A largo  board  was  erect od  and  on  it  were  hung  identifi- 
cation disks  to  correspond  'with  the  badge  numbers  of  each 
v/orker.  kvory  morning  the  worker  v;as  required  to  report 
to  the  window./  prior  to  going  on  duty.  Ho  was  giv'.ni  this 
identif ica.tion  disk  and  each  evening  when  he  returned  froie 
duty  he  was  roquirLO.  to  turn  this  disk  in.  During  the 
morning  the  numbers  for  all  the  vacant  spots  on  the  board 
v/erc  listed 3 with  the  men's  names  opposite  each  neu-ibor. 

This  gave  a record  of  all  vrorkers  on  duty  during  the  day, 
and  the  daily  time  shoots  woi-o  chocked  to  sec  if  any  names 
had  been  omitted . This  systoii.  not  only  kept  the  field 
and  yard  tij.iukeepors  from  omit'ting  the  nax:OS  of  any  \7ork- 
ors  on  duty,  but  it  also  pruvonted  any  men  being  shovai  on 
thi-j  daily  time  shoots  who  wr.^ro  not  actually  w'orking. 

Form  RA-GEH-45  ~ Semimonthly  Time  Re];ort  v/as  used  as  the 
Uastor  Time  Sho'.  t.  The  page  nui'j.ber,  official  project 
number,  Wwrk  project  number,  appropriation  nuxaber,  region 
nuiiibcr,  Division,  Project,  location,  and  payroll  period 
headed  t];is  report.  The  payroll  was  broken  down  into  thi-ec 
sections,  non-appointive  supervisory,  skillLd  and  intermed- 
iate labor,  and  coeimon  labor  and  relief  and  non-relief 
were  also  kept  separate.  Uitliin  each  division  the  om- 
ployi^cs  were  listed  in  order  accoiding  to  rate  of  pay,  ami  in 
the-  case  of  instances  where  more  than  on-.,  v/as  classified 
in  the  same  category,  such  as  First  Class  Carpenters,  their 
na.acs  wure  listed  in  alphabetical  order.  The  body  was 
broken  down  into  fourtoon  (14)  columns.  Colu/in  one  con- 
tained the  lino  nLuiiber’  coleuan  two  contained  the  list  of 
employees.  Coluien  three  was  for  the  sex  of  the  worker ^ 
colujiin  four  cont.ained  the  U.f.E.S.  identification  nu/ibcr? 
column  five  contained  the  occupation  of  the  \/orkorg'  col- 
umn six  was  for  the  cJ.ass:  skilled,  nen-appointive  sup- 

ervisory, unskilled,  etc.;  colUd-e':  seven  contained  the  do.tes 
and  hours  of  labor  according  to  date,  of  each  worker;  col- 
umn eight  contained  the  total  houi-s  worked  for  the  period 
per  individual  \-'orkor;  coluien  nine  contained  the  rate  of 
pay;  column  ton  contained  the  unit  of  work,  hourly  and 
monthly  basis;  column  eleven  contained  the  gross  amount 
earned  per  individual  woidcer,  also  the  total  per  page; 
coleimn  twelve  contained  deductions,  coluivn  tlmirtoen  con- 
tained not  amount  due"*  and  column  fourteen  was  the  remarks 
coleui-n.  This  column  v/as  for  entorod  on  duty  do-tc,  re- 
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classification  de-toj  or  tcrraination  of  v/orkoro  This 
hastor  Time  Gh^,  ot  was  posted  daily  by  the  head  timekeep- 
er or  one  of  his  assistants,  from  the  Daily  Time  Distri- 
bution Tickets,  At  the:  end  of  the  payroll  period  the 
Ixaster  Time  Shoot  v/as  totaled,  checked  for  accuracy,  and 
typowritton  in  tripliCcto.  Aft^r  being  approved  and  cer- 
tified by  the  Resident  Engineer  and  tiiookceper,  the  orig- 
inal o.nd  one  copy  v/cru  s,.nt  to  the  Regional  Finance  and 
Control  Division,  Indianapolis , Indiana  and  one  copy  \/as 
rcts.ined  for  the  project  files.  It  waz  noccssar’7  that 
tho  total  amount  of  the  payroll  equal  the  total  amount 
of  the  Daily  Time  Shc'.,ts  for  the  fifti.cn  days.  Since 
one  small  error  in  posting  i.rould  tlerov/  the  whole  payroll 
out  of  balance,  a daily  control  she^.t  was  drawn  up  for 
the  project.  On  this  the  payroll  was  balanced  daily  witli 
the  Dail^'-  Tii.ic  Distribution  Sheets.  'Ihe  control  sheet 
contained  coluians  for  hours  'worked,  rate  of  pay,  and  amount 
due.  Aftwi'  the  posting  had  been  made  for  the  day,  the 
Easter  Time  ShcLt  was  check...d  and  postud  to  the  daily  con- 
trol sheets.  Tlicn  tho  Dail'y  Time  Sheets  were  chocked  and 
also  posted  tc  the  daily  control  she.t.  If  tru,;  tv'o  co- 
incidi;d  the  posting  for  the  day  «.'as  in  balaiiCi., . The  Con- 
trol Sheet  v/as  then  attacliod.  to  the  Daily  Time  Sh-.-ots  and 
turned  over  to  the  District  Eii^inoor  Cost  Analysis  Section 
for  posting  to  Frod'uction  Ord'  r Cost  Shoots. 

After  the  payroll  \/as  sent  to  the  Finance  and  Control 
Division,  Forms  FL\-GEH-77  S-iid  77A,  Employment  Reports  for 
Aduini  strati 'VO  Pmyroll  and  Labor  Pc..yroll  were  prepared 
and  sent  to  the  District  l.ngino.vr's  Cost  Analysis  Section, 
’"'ashington,  D,  G.  this  report  listed  the  various  classifi- 
cations undci'  administrative,  sv.porvisory , technical, 
clerical,  skilled,  sojui-skillca , and  'anskiiled  labor,  by 
appointL:ont  and  assigni„.ent , i-elicf  and  non-relief.  It 
also  listed  the  total  hn,.i  Iio'urs  for  the  period  per  each 
classification  of  labor.  It  was  necessary  that  this  re- 
port bala^iCC  with  the  payroll. 

For  appointive  omployuos?  Forra  RA-CTEn-3.a,  Semi-monthly 
Service  Goi'tif icatc , was  sent  in  to  the  h'inance  and  Con- 
trol Division  and  served  as  a semi-monthly  po.yroll.  This 
form  contained  lines  for  the  Division,  the  State,  the  pro- 
ject name  and  numbL.r,  the  period,  a,nd  the  region  numiber. 

The  body  consis'ti.d  of  six  colUiUis  which  vor?  as  follows” 
Columi  ono  was  for  tho  naii;Os  of  the  umployccs,  vTiich  wore 
arranged  r.lphaboticalJ.;,,  , last  name  first.  Gol'uinn  two  was 
for  the  designation  of  the  omployoo;  column  three  was  for 
the  Ex'jcutive  Order  Gr’ade  of  the  ompeloy^e,  v/ho  was  graded 
as  per  Govcriiiecnt  regulations”  coliuen  four  was  for  tlic 
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salary  rate  of  the  employee 5 column  five  v/as  for  Leave 
'.Yithout  Pay,  column  six  was  for  remarks,  such  as  "entered 
on  duty  date",  date  employee  went  on  leave,  date  returned 
to  duty,  etc.  This  payroll  was  submitted  to  the  Finance 
and  Control  Division  several  days  before  the  payroll  period 
ended.  On  the  last  day  of  the  payroll  period  the  Resident 
Fngineer  certified  this  payroll  by  v;ire.  After  the  vi/ire 
\/as  received  by  the  Finance  and  Control  Division,  the  pay- 
roll was  prepared  for  paicment. 

The  head  timekeeper  submitted  a weekly  labor  report  by 
telegram  to  the  District  Engineer's  Cost  Section  not  later 
thaxi.  Saturday  of  each  week.  This  telegram  contained  the 
nuiilber  of  apj^:ointive , non-relief,  relief,  and  homesteaders 
who  had  worked  on  the  project  payroll  during  the  preceding 
v;eek  and  v/as  used  by  the  Department  of  Labor  in  preparing 
labor  statistics. 
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The  basis  for  the  property  control  of  the  project  was  the 
Perpetual  Inventory  system.  This  inventory  was  divided  as 
follows s material  inventory,  construction  supplies  in- 
ventory, motorized  and  mechanized  equipment  inventory, 
office  equipment  and  supplies  and  non-expendable  property 
inventory,  inventor3r  for  materials  and  supplies  and  equip- 
ment held  in  storage  for  other  projects  a,nd  divisions. 

All  transactions  involving  any  inventory  iterus  except  motor 
ized  and  mechanized  equipment,  was  recorded  on  Form  RA- 
GEN-653  Perpetual  Inventory  Card.  Form  RA-GEH-93  used 
for  recording  receipts  and  depreciation  of  motorized  and 
mechanized  equipment. 

Form  RA-GEK-65  was  headed  by  an  itei:!  line  on  vdiich  the 
full  description  of  the  article  was  recorded.  Under  tliis 
line  was  the  place  for  unit  of  measure  and  unit  cost.  The 
body  of  tile  card  was  broken  down  into  five  main  columns 
to  record  receipts,  issues,  balances,  inventory  chock,  and 
remarks.  Columns  one  to  five  inclusive  were  under  receipts 
coluiiins  six  to  nine  inclusive  virere  under  issues  | columns 
ten  and  eleven  under  balances"  twelve  to  thirteen  under 
inventory  check,  and  fourteen  under  remarks.  The  date  an 
article  was  received  was  placed  in  column  one.  This  date 
was  taken  from  Form  A-6,  Receiving  and  Inspection  Report. 
Colunrn  two  contained  the  date  of  the  purchase  order;  col- 
umn three  contained  the  purchase  order  number.  Column  four 
contained  the  quantit^r  of  the  item  received.  Column  five 
conta.ined  the  cost  of  the  item  received.  Column  six  con- 
tained the  date  of  issue  of  material  to  construction. 
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This  date  was  taken  from  the  Material  Delivery  Ticket, 

Form  RA-GEN-61.  Column  seven  contained  lla.terial  Delivery 
Ticket  number.  Column  eight  contained  quantity  of  material 
issued.  Column  nine  contained  cost  of  material  issued. 
Column  ton  contained  quantity  of  balance  on  hand.  Column 
eleven  contained  cost  balance  on  hand.  Coluiin  twelve  con- 
tained book  inventory.  Column  thirteen  contained  physi- 
cal inventory.  The  last  tvifo  columns  were  used  quarterly 
in  checking  the  Book  Inventory  against  the  Physical  In- 
ventory. The  Remarks  Coluan  was  generally  used  for  enter- 
ing the  requisition  number  of  the  material  received  be- 
cause all  procurement  files  were  filed  by  rccuisition  n’um- 
ber  for  reference  purposes  and  entering  the  requisition 
nuiiber  on  the  Perpetual  Inventoi-y  Card  saved  much  time. 

The  Remarks  Goluim  was  also  used  for  entering  new  unit 
costs.  Identical  items  wore  purchased  at  different  costs 
and  this  caused  a change  in  unit  price.  Those  cards  were 
ruled  and  totaled  monthly  for  the  purpose  of  submitting 
reports  to  the  District  Engineer.  Every  three  months  the 
cards  v/ero  ruled  and  the  total  amount  for  the  period  was 
posted  to  the  quarterly  book  and  physical  inventory  re- 
port . 

Form  RA-GEK-93?  Government  Ovmed  Equipment  Card,  recorded 
the  type  of  machine,  the  number  of  the  machine,  the  pur- 
chase date,  the  cost,  estimated  hours  in  service,  and  the 
rate  of  use  depreciation.  The  body  of  the  form  w'as  com- 
posed of  five  columns.  Column  one  v/as  for  the  period  of 
service,  coluiim  tv/o  was  for  the  hours  used  during  the 
period*  column  tliree  \¥as  for  the  Cost  of  Usage  amount. 

The  Usage  amount  in  this  case  is  comparable  to  the  de- 
preciation amount.  Column  four  was  for  total  usage  amount. 
In  this  column  the  accuiuulatea  total  of  all  depreciation 
v/as  carried.  Coluran  five  was  the  Salvage  Value  of  the 
pieces  of  equipment.  One  card  was  set  up  for  each  piece 
of  equipment.  On  the  back  of  this  card  were  placed  the 
purchase  order  number,  the  date  received,  the  serial  num- 
ber, and  former  repairs  done  to  the  piece  of  equipment. 

It  was  necessary  too,  that  a record  of  all  repairs  to 
passenger  vehicles  be  kept,  duo  to  the  fact  that  the  Pro- 
curement Office  required  very  detailed  data  prior  to  their 
authorization  of  repairs  noed.cd.  In  many  insxances  re- 
pairs wore  held  up  over  a period  of  v/eoks  until  this  data 
could  bo  secured,  '/’specially  was  tliis  true  on  transferred 
equipment . 

Receipts  of  material  were  posted  to  Form  RA-GEN-65,  Per- 
petual Inventory  Card,  from  Form  A-8,  Receiving  and  In- 
spection Report 5 Form  RA-GEN-77?  Transfer  of  Material 
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Supplies  and  Equipment  frou.  Other  Projects  and  Divisions; 
Form  RA-BLI-9s  Requisition  for  Supplies ^ Equipment,  and 
Service;  and  Form  RA-BE-50,  Invoice  and  Receipto  These 
were  the  original  receiving  documents.  After  posting  the 
day's  receipts  to  the  Inventory  Cards  from  one  or  all  of 
those  forms,  the  inventory  elerx  would  take  a total  both 
of  the  receipts  entered  on  the  card  and  of  the  receipts 
that  wore  on  the  various  forms.  If  the  two  wore  in  bal- 
ance, the  total  was  posted  to  a daily  material  control 
sheet  o 

Deliveries  of  material  were  made  on  Forms  RA-GEM-6I,  Llator- 
ial  Delivery  Tickets,  and  Form  RA~GEN-77j  Transfer  of  Ma- 
terial and  Supplies  and  Equipment  to  Other  Projects  and 
Divisions.  Form  RA-GEK-77  "'■'fas  used  only  in  instances  when 
material  was  being  transferred  to  anotlicr  project.  Form 
RA-GEN-61  was  turned  in  daily  in  some  instances  and  semi- 
monthly in  others.  Tickets  were  turnud  in  daily  when  raw 
material  'eas  being  delivered  diri-ct  to  the  field  for  use. 
Tickets  were  turned  in  semi-montlily  in  all  precutting  of 
materials  \/hero  a daily  tally  shoot  was  kept  on  all  raw- 
material  being  used  in  the  job  plant  as  per  production 
order.  At  the  end  of  the  serni -monthly  period,  vmich 
closed  on  the  thirteenth  and  the  twenty-eighth  of  each 
month,  those  tally  shoots  wore  totaled,  material  delivery 
tickets  wore  written  for  the  consolidated  quantities  of 
thiL  materials  used  and  turned  in  to  the  inventory  clerk. 

The  supporting  tally  shoot  was  attached  to  the  Material 
Delivery  Ticket.  Only  one  Material  Delivery  Ticket  was 
written  for  each  yard  order  for  the  period,  except  in  the 
cases  of  yard  order  ;)'l3  and  yard  order  ,/^10,  which  called 
for  the  pro-cutting  and  prc-fabrication  of  all  material 
required  for  throe  and  two  bedroom  houses.  Since  this 
work  v/as  carried  on  in  several  sections  of  the  yard,  it 
was  necessary  to  have  more  than  one  consolidated  delivery 
ticket  turned  in  each  period.  Spot  chc^clcs  were  made  by 
the  inventory  clerk  to  determine  whether  or  not  the  tally 
sheet  chocked  with  the  delivery  ticket.  If  it  did  not, 
the  material  checker  who  turned  in  the  delivery  ticket 
was  called  in  and  requested  to  straighten  out  his  errors. 

The  material  clerk  pi-iccd  each  item  list'.d  on  each  mater- 
ial delivery  ticket,  posted  from  the  delivery  ticket  to 
the  Perpetual  Inventory  Card  in  the  issued  column  and 
after  posting  to  each  card,  ho  up-ended  the  card  in  the 
inventory  box.  After  completing  all  the  posting  for  the 
day,  ho  totaled  all  the  issues  as  shovm  on  the  cards  to 
which  he  has  posted.  He  then  totaled  the  issues  as  showoi 
on  the  delivery  tickets,  VRion  these  totals  coincided,  ho 
posted  the  total  amount  of  issues  to  the  Daily  Control 
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Shoot  for  material. 

On  each  delivery  ticket  was  tlic  production  ordoi-  number 
to  v/hicl'  the  material  was  charged.  After  th.o  inventory 
dork  had  completed  his  costing  from  the  material  deliv- 
ery tickets  he  turned  the  delivery  tickets  over  to  the 
cost  clerk  who  would  post  the  total  amounts  of  charges 
against  each  individual  production  order  to  his  cost  sheets. 

\ihon  material  was  returned  from  the  field  to  inventory. 

Form  RA-Gr,ll-l60 5 Inventory  Return  liemet,  vms  used.  On 
this  form  the  item  of  material,  its  quantity  and  price, 
and  the  production  order  to  be  credited  v/ero  listco.  The 
inventory  clerk  posted  this  croc.it  (red  entry)  in  the  is- 
sued column  of  the  Perpetual  InV'..ntory  Ca.rcl  and  in  the 
issued  column  of  the  Daily  Control  Sh^  t:  t for  .aa^torial. 

After  coiiiploting  his  posting,  he  gave  the  return  ticket 
to  the  cost  clerk  who  posted  the  total  amount  as  a credit 
to  the  production  ord.,r  involved. 

In  the  case  of  transfer  of  material  to  anothor  project, 
one  copy  of  Form  PxA-CtEII-77  , Transfer  of  material,  Supplies 
and  Equipment  to  Anothor  Project,  was  used  as  a posting 
medium  in  pr.^cisoly  the  same  ma,nnwr  as  a material  delivery 
ticket,  and  was  also  turned  ovor  to  the  cost  clerk  who 
posted  the  total  amount  to  t?io  account,  Transfers  to  other 
Projects  and  Divisions. 

Form  RA-GEN-S'3s  Government  Owned  Equipment  Record,  was 
used  to  record  all  motorized  and  iaechanizod  equipment.  A 
card  vi^as  set  up  for  each  piece  of  equipment  as  it  was  re- 
ceived. The-  basis  for  sotting  up  this  card  was  Form  A-8, 
Receiving  and  Inspection  Report,  on  which  equipment  ro- 
coived  by  the  purcliasc  of  the  Procurement  Office  v/as  re- 
ported'* Form  RA-GEN-77}  Transfer  of  matorial,  Supplies  and 
Equipment  from  other  Project;  and  Form  RA-Bii-50,  Invoice 
and  Receipt  for  Equipment  r^ceivod  from  Otlior  Projects. 

From  those  forms  the  invoiitory  clerk  posted  the  na.mc,  des- 
cription, and  cost  of  the  piece  of  equipment  received.  Ho 
also  posted  the  total  amount  of  equipment  received  during 
one  day’s  business  to  a Daily  Control  Shoot  for  motorized 
and  mechanized  equipnient . 

The  rate  per  hour  of  service  was  set  up  for  each  piece  of 
equipment.  Form  RA-GEM-92,  Equipment  Time  Ticket  was 
turned  in  do.ily  by  the  operator  of  each  piece  of  equipment. 
The  date,  description  of  the  equipment,  macliino  nuiiibcr,  tho 
usage  rate,  the  number  of  hours,  the  cost  of  tho  deprecia- 
tion per  day,  and  tho  production  order  nimibcr  and  description 
of  tho  work  for  v/hich  the  equipment  was  used  wa.s  given  on 
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this  ticket.  Those  equipment  tickets  wore  chocked  by  the 
hcaci  timcicocpc-r  against  the  Form  RA-CN-50,.  Daily  Tirao  Dis- 
tribution Ticket  for  the  operator's  name  and  to  see  if  his 
labor  was  charged  against  the  same  production  orders  as  v/as 
the  equipment.  The  tickets  wore  then  turned  over  to  a cost 
clerk  who  posted  the  amount  to  the  production  ord^r  to  which 
the  eruipraent  was  charged.  He  also  kept  a shoot  listing 
oaci;  type  and  piece  of  oquip*.iont  in  use,  and  to  this  he 
posted  the  number  of  hours  used  for  that  day  for  the  spe- 
cific piece  of  equipment.  At  the  end  of  the  period  the 
equipment  columns  of  the  production  order  cost  sheets  were 
totaled.  The  Llastor  Time  Sheet  for  equipment  hours  v/as 
totaled.  After  being  bal3.ncodj  the.  amount  of  hours  and 
depreciation  for  each  piece  of  equipment  "was  posted  to 
Form  PlA-GLM-93>  Government  Owned  Equipment  Record,  from 
the  Mastur  Time  Sheet  for  cquipiUL-nt . Thu  total  amount  of 
usage  for  the  period  was  posted  to  the  Daily  Control  Sheet 
for  equipment  in  thu  Issued  coluiiui.  For  the  preparation  of 
monthly  ruports  these  cards  weru  ruled  and  totaled  on  the 
f if t cent’:  of  eacli  month. 

Construction  Supplies  Invuntory  co.asistcd  of  articles  used 
in  the  construction  of  thu  project  which  could  not  bo  charg- 
ed to  one  specific  account.  Exaraplcs  of  construction  sup- 
plies arc  gasoline,  hand  tools  of  all  kinds,  repairs  to 
automobilus  and  other  cquipmc.nt,  First  Aid  supplies,  etc. 
These  supplies  wore  received  in  th„  same  mannor  as  were 
the  riiaterials.  They  were  chargud  out  into  the  construction 
accounts  imiacdiatoly  upon  receipt..  Form  FA.-GErJ-6l , Hator- 
ial  Delivery  Ticket,  was  usud  for  the  delivering  document. 

As  with  the  laaterials,  tlio  totcli  receipts  and  deliveries 
for  each  day's  business  'wore  p^ostud  to  th=,.  Daily  Control 
Shoot . 

All  non-expeneablc  property  charged  to  construction,  which 
consists  principally  of  hand  tools,  uvero  charged  to  the 
construction  of  the  job  ii.modiatoly  upon  receipt  of  same. 

To  maintain  aii  account  of  tliosu  non-c;cpenda,blo  items,  it 
wras  necessary  to  erect  a sub-inventory  in  wliich  those 
items  wore  held.  As  with  the  material  and  construction 
supplies,  the  rucord  of  these  articles  was  maintained,  on 
Form  RA-GEN-65,  Perpetual  Inventory  Cards.  Howfover,  in 
receiving  these  itums  on  this  non-expendable  property  in- 
ventory, Form  RA-GEN-61  'Vifas  used  rather  than  Forms  A-8  or 
RA-GEN-77  RA-Bii-50,  which  was  used  as  a receiving  docu- 
ment on  the  material  and  construction  supplies  inventory. 

In  fact,  the  sa.me  material  delivury  ticket  which  was  used 
to  dolivur  th.o  non-oxpr.ndablo  itcies  from  the  construction 
supplies  inventory  was  also  used  in  posting  to  the  non- 
cxponda.blc  property  inventory  a.s  a I’oceiving  document.  At 
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the  end  of  the  -job.  Form  RA.-GEN-1605  Inventory  Return 
Ticket j v/as  used  in  clearing  this  inventory.  This  ticket 
was  posted  in  the  Issued  column  of  the  non-cxpondable 
property  inventory  as  a credit  to  issues  and  was  posted 
to  the  issued  coluiun  of  the  Construction  Supplies  Inventory 
in  red  as  a debit  to  issues.  A Daily  Control  Sheet  was 
maintained  for  non-expondable  property. 

Office  equipii'icnt  and  supplies  were  received  on  the  same 
document  as  the  material.  As  v/ith  construction  supplies , 
all  office  equipment  and  supplies  received  \/ere  charged 
out  immediately  on  Form  RA-GEN-61,  Material  Delivery  Ticket. 
Tiiis  equipment  and  these  supplies  v/ere  ciiarged  into  the 
"100"  account  as  Construction  Overhead,  At  the  end  of  the 
job  all  the  non-expendable  property  vi/as  taken  back  into 
inventory  on  Form  RA-GEN-I6O5  and  a credit  was  made  to  the 
"100"  account.  Since  most  of  the  office  equipment  was 
received  on  Form  RA-Bi'-50  5 Invoice  and  Receipt,  at  no  charge 
to  the  project,  very  little  cost  was  incurred.  As  with 
the  other  inventories,  a Daily  Control  Sheet  to  vhiich  re- 
ceipts and  issues  were  posted  v/as  kept. 

Form  RA-G-EN-65,  Perpetual  Inventory  Card,  was  used  to  re- 
cord all  articles  in  job  plant  inventory.  This  inventory 
consisted  of  completed  articles  v/hich  were  manufactured 
upon  authority  of  yard  orders  issued  by  the  Construction 
Engineer.  The  cost  of  manufacturing  these  articles  was 
kept  daily  on  Form  FSA-CM-80,  Production  Order  Cost  Sheet. 
The  daily  costs  were  taken  on  Form  PA.-CN-50,  Daily  Time 
Distribution  Ticket;  Form  RA-Gen-6l,  iiaterial  Delivery 
Ticket;  and  Form  RA-GSN-92,  Equipment  Time  Ticket.  Each 
yard  order  lasted  for  the  period  from  the  sixteenth  (l6th) 
of  the  month  to  the  fifteenth  (l5th)  of  the  following 
m.onth.  This  was  necessary  due  to  the  fact  that  cost  pro- 
cedure called  for  production  orders  to  last  approximately 
only  thiirty  days  in  order  that  costs  of  completed  yard 
production  orders  be  submitted  to  the  District  Engineer 
monthly.  For  example;  The  Construction  Engineer  issued 
a yard  order  calling  for  the  precutting  and  prefabrication 
of  ninety-three  (93)  barns.  A daily  cost  was  accumulated 
against  this  yard  order  for  a period  of  thirty  days.  A 
daily  quantity  completed  for  each  day  was  reported  on 
Form  RA-CN-50,  Daily  Time  Distribution  Ticket,  and  posted 
to  the  Production  Order  costs,  and  at  the  end  of  the  cost 
period  the  Production  Order  Cost  Sheets  were  totaled.  For 
a double  check,  a physical  inventory  was  taken  to  determine 
the  qus.ntity  of  pro-cut  and  pre-fabricated  barns  still  in 
inventory.  To  determine  the  amount  manufactured  during 
that  cost  period  the  following  procedure  was  used:  The 


.1  • ly^.-wiRif 


•U  r 

■■"•4':x 


f'x 


'K'i',' 


y- ‘.' 4'  .V  J/ >->#!'!? ■ V • 

''  -YSf?"  ■ ^ 


; >a'^  K 


I • f ■*■  -;  ’rwt'V  w 

.‘'il 

),  ;V  '.'<■■  H • ' 

itrl-i!  ' Mii')4».  ' " iV 


• -''V 

iWtT- , **-'T  -■'•  - ' 


' ’ 7 


t‘4'<*yr 

',.i>  ■ :,!>:■ 

:•■■■>•!■•....  --  ■ ■ 

. . A ^ ■ 

y>. '^'.*1-  .*1  'V't!*  “ 4^'  J 

t'r  • '■ 


'-.JV 


■ ..  ♦! 

■ 

'.  ..  *-;3. 

f.-  ' 

• * ’ , ■ ■ " . y 
■ ■ 

,.  j . 

..;  X«VW'5! 

.'v'A  'V-,o-- 

‘ 4*.  *L  '.  It 

.m'>- 

■I  ( :'/!#,*.  r ■ 

<r''  ^ ^ 'V'\ 

, ' •■ ' >'  '.,'  ;„Vf.  If-* 

-'J  . . ■> '■  l■.^‘^ 

■i4»y  : • > ' 


''  vIajI:/'!  ,•  ’ll'.- 

■ , , ;,'^v!ri  -.:"  l.-  ' liVv'  ^ ■ f ) 

.>'*»'•  ■' '3  V ''H-'  ■•'  ‘'-v 

•* •.. .t->  m«pmr*;'  ' 


- / '*s-->./’  - 


>•  1. 'x  \ ''<■/'  7 


a 


. -K  ~-\.l 

vv^v  s;. 


.'-\!  . if.'  ■ ■'■i'"'  ■ ‘i, 


■A' 


i'-  ■ ■ : , . .■’*; 

, r-  .-  ' ■'■  ' '■  , V-  ..  , ^ ■ i ,>■•■■•  ■ 

.,  ■ -vx-  „ ,.  .'V,-.  /,,•  ,,•.  rx  >v,.  ■■--.^A.'.  ,,  . ..  „ 

■A-/{  ''‘'  '**'***5^*' 


. I 


;|„,j  ,-rr^  •-'•  ''--.v,  ft 

■i^,  ^ .T^y  


lili 


pM  . 


v; 


■ "K'^X 

.■  .•-.>.»•  ;•  :ft»m ax V yraSISd.  ■ 


• ^ 4,V.i 

..,  xOU 


balance  on  hand  at  the  end  of  the  period  was  detennined 
by  the  physical  inventory  plus  the  nuiaber  of  barns  de- 
liverea  during  the  period,  less  the  number  of  barns  that 
were  on  hand  at  the  beginning  of  the  period.  The  yard 
order  being  completed,  the  Production  Order  Cost  Sheet 
was  used  as  a posting  medium  to  the  receiving  column  of 
Form  RA-GEN-655  Job  Plant  Inventory,  in  order  to  place 
the  completed  pre-cut  and  pre-fabricated  barns  in  the  Job 
Plant  Inventory. 

On  the  Inventory  Card  was  placed  the  full  description  of 
the  article,  the  total  quantity,  the  total  amount,  the 
date,  the  production  order  number,  and  the  unit  cost  per 
completed  item.  The  total  of  all  amounts  entered  into 
the  Job  Plant  Inventory  for  one  day  was  brought  to  the 
Receipts  column  of  the  Daily  Control  Sheet.  The  amount 
of  the  completed  yard  order  was  posted  as  a credit  to 
the  Job  Plant  account  of  Form  RA.-CN-5lj  Monthly  Report 
of  Job  Plant  Production  Costs,  and  as  a credit  to  Job 
Plant  Inventory  account  on  the  same  form.  This  form  was 
used  in  reporting  monthly  job  plant  costs  to  the  District 
Engineer.  A full  description  of  its  use  will  be  taken  up 
under  Job  Plant  Accounting  Cost  Analysis  section  of  this 
report.  The  Delivery  of  job  plant  materials  to  the  field 
was  accomplished  by  use  of  Form  PA.-GEM-61,  Material  De- 
livery Ticket.  This  v/as  handled  in  precisely  the  same 
manner  as  were  deliveries  to  the  field  for  raw  materials. 

Storage  inventory  was  kept  on  Form  RA-GEN-65"  The  docu- 
ments used  in  setting  up  this  inventory  were  forms  RA- 
GEN-77?  Tools,  Material,  and  Equipment  Transfers,  and 
RA-BM-50,  Invoice  and  Receipt,  In  this  inventory  were 
kept  records  of  materials,  supplies,  and  equipment  re- 
ceived from  other  projects  and  divisions  v/hich  v^ere  not 
to  be  used  at  the  Southeast  Missouri  Farms  Project,  As 
transfers  were  received,  a check  was  made  to  determine 
what  materials,  supplies,  and  equipment  were  to  be  used 
and  which  were  to  be  placed  in  storage  inventory.  After 
this  v;fas  determined  the  original  transfer  was  split,  one 
transfer  contained  materials  for  use  a.nd  was  posted  to  the 
general  inventory.  The  transfer  containing  material  sup- 
plies and  equipment  for  storage  was  posted  to  the  storage 
inventory.  The  storage  inventory  viras  kept  in  divisions 
by  projects.  All  materials  held  in  storage  for  Central 
Minnesota  Farms  Project  composed  one  section;  material, 
supplies,  and  equipment  held  in  storage  for  Osage  Farms 
composed  another  section;  material  supplies  and  equipment 
held  in  storage  for  Oklahoma  Farm  Tenants’  Prograjn  composed 
another  section,  etc.  There  were  approximately  ten  section 
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to  the  inventory.  Often  it  vas  found  possible  to  use 
material,  supplies,  and  equipment  that  were  being  held 
in  storage,  h’hen  this  was  done,  Forms  RA.“GEM-77s  Tool, 
hquipment,  and  Llaterial  Transfers  were  prepared  deliver- 
ing all  materials  from  the  project  for  which  it  was  held 
in  storage  to  the  Southeast  iiissouri  Farms  Project.  On 
the  body  of  the  transfer  was  placed  a quotation?  "Mater- 
ials transferred  from  storage  inventory  to  general  in- 
ventory". This  transfer  was  used  as  a delivering  document 
from  the  storage  inventory  and  was  posted  to  the  issued 
colui;in  of  the  Perpetual  Inventory  cards  of  the  storage 
inventory.  It  w'as  also  used  as  a receiving  document  in 
the  general  inventory  and  posted  to  the  receipts  coluiiin 
in  this  inventory.  The  transfer  was  then  forwarded  to 
the  District  Engineer’s  Cost  Analysis  Section.  The  daily 
control  was  maintained  for  the  storage  inventory  as  for 
the  material  inventory.  The  totals  for  each  day's  busi- 
ness were  posted  to  the  receipts  or  issued  column  of  the 
Daily  Control  Sheet. 

There  were  severa.l  reports  virhich  wei’e  sent  in  on  certain 
periods  foi-  property  accountability.  These  reports  were 
as  follows  s Foriii  RA-GEM-67,  Perpetual  Inventory,  Dollars 
and  Cents  Report  for  iiaterials , Construction  Supplies, 
Equipment,  Office  Supplies  and  Equipment,  Non-Expendable 
Property  Cliarged  to  Construction,  Job  Plant  Inventory, 
Ida.teria.ls,  Supplies  and  Equipment  Held  in  Storage  for 
Other  Projects  5 Fo.rm  RA-BM-49,  Idonthly  Inventory  Report 
for  Motorized  and  Mechanized  Equipment"  Fonn  RA-BM-49, 
Quarterly  Inventory  Report  for  Office  Supplies  and  Equip- 
ment? Quarterly  Book  and  Physical  Inventory  Report'  and 
report  for  the  expenses  on  passenger  carrying  vehicles 
for  the  current  fiscal  year. 

Form  RA.-GEN-67,  Dollars  and  Cents  Inventory  Report,  was 
prepared  as  follow-s:  This  report  covered  the  cost  period 

from  the  l6th  of  the  current  month  to  the  1.5th  of  the  fol- 
lovi^ing  month.  ■ A separate  form  was  submitted  for  each  sec- 
tion o.f  the  inventory,  one  for  materials,  one  for  construc- 
tion supplies,  etc.  This  report  contained  the  total  cost 
of  materials  on  hand  before  beginning  of  the  period,  the 
totals  of  materials,  supplies,  and  equipment  received  during 
the  period,  the  tota.1  cost  issued  to  construction  during 
the  period,  and  the  balance  on  hand  at  the  end  of  the  period. 
To  secure  this  cost  the  daily  control  sheet  was  used.  The 
daily  control  sheet  for  each  section  of  the  inventory  re- 
corded each:  total  day's  business  for  each  section  of  the 
inventory,  double  checked  before  the  totals  were  posted 
to  the  daily  control  sheet.  At  the  end  of  the  cost  period 


each  control  sheet  was  totaled,  and  a sui.imary  of  the  nionth' 
business  was  shown.  The  totals  of  the  da-ily  control  sheet 
v/ere  transposed  to  Form  RA.-GEN-67  and  typev/ritten  in  the 
original  and  three  copies.  Ihe  original  and  one  copy  ?/as 
sent  to  the  District  Engineer  with  the  Cost  Reports,  one 
copy  WO.S  sent  to  the  area  engineer  a.nd  one  copy  was  re- 
tained for  the  project  cost  files.  The  total  issues  as 
shown  on  the  dollars  and  cents  inventory  report  must  co- 
incide with  the  total  materials  charged  to  construction 
on  the  monthly  cost  reports,  or  the  month's  business  had  to 
be  audited  before  the  reports  wore  submitted. 

The  Quarterly  Book  and  Physical  Inventory  Report  v/as  sub- 
mitted every  three  months.  This  included  cost  periods  for 
throe  months.  On  this  report  was  listed  each  item  of  ma- 
terial, supplies,  and  equipment  hold  in  inventory.  Column 
one  contained  detailed  description  of  the  articles  of  ma- 
terials, supplies,  and  equipment.  Column  t^wo  was  for  "On 
hand  at  the  beginning  of  the  period".  This  Column  was  di- 
vided into  two  parts.  Part  one  was  for  quantities  of  ma- 
terial, part  two  for  cost.  ColLu..n  throe  was  for  material, 
supplies,  and  equipment  received  during  the  period.  This 
column  Vi/as  also  divided  into  quantities  and  costs.  Column 
four  vi/as  for  materials  delivered  to  construction  during 
the  period.  This  column  was  also  divided  into  quantities 
and  costs.  Column  five  was  for  materials,  supplies,  and 
equipiient  returned  to  inventory  during  the  period.  Column 
six  was  for  the  balance  of  the  book  inventory  on  hand  at 
the  end  of  the  perj.od.  Coluriin  seven  was  for  the  physical 
inventory  at  the  end  of  the  period.  Column  eight  was  for 
the  difference  between  the  physical  and  book  inventory. 
Column  nine  was  for  the  adjustr.ient  form  and  number.  At 
the  end  of  each  quarter  each  inventory  card  w'as  ruled  and 
totaled.  From  these  cards  v/ero  posted  the  quarterly  totals 
to  the  inventory  report  form.  The  totals,  as  posted  from 
the  cards,  completoc  columns  tw'-o  to  six  inclusive.  From 
column  seven,  physical  invnotory  column,  a physical  in- 
ventory was  taken  and  priced.  The  items  taken  on  the 
physical  inventory  wore  posted  opposite  the  corresponding 
item  that  had  been  on  the  book  inventory.  The  quantities 
taken  from  the  physical  inventory  were  priced  according  to 
the  unit  cost  of  the  material  as  held  on  book  inventory. 
Naturally  there  was  some  difference  betvifeen  the  book  and 
the  physica.1  inventory  at  the  end  of  the  period.  This 
difference  between  the  physical  and  book  inventory  was 
posted  in  column  eight.  To  adjust  the  difforonccs.  Stand- 
ard Form  1017 -G,  Journal  Vouchor,  was  used.  This  adjusting 
form  was  sent  in  to  the  District  Engineer  with  this  report, 
and  whan  it  was  approved  by  the  District  Engineer  it  was 
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posted  to  the  Perpetual  Inventory  Cards  as  an  adjustment. 

In  tills  inannor  the  book  inventory  was  adjusted  to  conforiii 
with  the  physical  inventory  eacii  three  months.  It  was  ne- 
cessary for  the  totals  of  the  quarterly  book  and  physical 
inventory  report  to  coincide  v/ith  the  totals  for  the  three 
months'  period  as  reported  on  Form  RA-GEF-67s  Monthly  Dol- 
lars and  Cents  Inventory  Report. 

Form  RA-BI.I-49,  i/Ioiithly  Inventory  Report  for  Motorized  and 
Mechanized  Equipment,  v/as  submitted  to  the  Business  M^an- 
agement  Office  of  the  Farm  Security  Administration,  Ind- 
ianapolis, Indieina,  listing  each  piece  of  motorized  and 
mechanized  equipment  with  description,  motor  number,  serial 
number  and  FSA  niunber  or  liccnsi  number. 


Form  RA-BM'-49,  Quarterly  Inventory  Report  for  Office  Supplies 
and  Equipment,  was  submitted  to  Business  Management  section 
of  the  Farm  Security  Administration,  Indianapolis,  listing 
all  office  equipment  classified  as  "A"  or  "B"  equipment. 

The  "A"  equipment  consisted  of  desks,  typewriters,  file 
cabinets,  etc.  Tno  "B"  equij.mont  consisted  of  stapling 
machines,  rulers,  and  various  other  inexpensive  office 
equipment.  Each  item  was  listed  with  the  identifying  num- 
ber on  this  report. 


It  was  necessary  for  the  project  to  submit  every  six  months 
a list  of  all  expenditures  made  for  the  repairs  of  each  in- 
dividual passenger  carrying  vehicle  for  the  preceding  fis- 
cal year.  This  was  submitted  to  the  Business  Management 
Section  of  tht;  Farm  Security  Administration,  Indianapolis, 
Indiana. 


PLATE  306 

The  basis  for  the  system  of  Cost  Analysis  sot  up  for  South- 
east Missouri  Farms  Project  was  the  Production  Order.  There 
were  throe  types  of  Production  Orders;  Yard  Orders,  Field 
Orders,  and  Special  Orders.  All  costs  wer-e  kept  by  Pro- 
duction Orders.  Cost  on  overhead  accounts  were  also  kept 
on  Production  Order  Cost  Sheets. 

Production  Orders  wore  issued  to  cover  all  Job  Plant  Op- 
erations, called  Yard  Orders.  There  were  fifteen  general 
yard  orders  issued  during  the  course  of  the  project.  It 
was  necessary  that  the  Yard  Orders  be  totaled  each  cost 
period  and  posted  to  Job  Plant  Inventory.  (See  Job  Plant 
Inventory  under  Property  Control.)  On  Yard  Order  No.  2, 
for  instance,  it  v/as  necessary  to  report  the  period  Feb- 
ruary 16th  to  March  l5th  as  Production  Order  2a | for  the 
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period  Iiarcli  l6th  to  April  l5th  as  2b,  etc.  Tlieroforc 
over  a four  month  period  the  project  had  a total  of  ap- 
proximately sixty  (60)  period  Yard  Orders, 

General  Orders  v/or'.,  broken  down  into  raany  sub-orders,  in 
order  to  determine  quantities  completed  during  a period. 

For  instance,  Yard  Order  13  has  eleven  (ll)  sub-orders. 

It  was  necessary  to  keep  a percentage  ratio  of  each  sub- 
order to  the  general  order  to  dot.  rmino  hov/  many  houses 
had  boon  procut  and  prefabricated.  If  panels  for  ton 
(lO)  houses,  trusses  and  nailers  for  twelve  (12)  houses, 
frames  for  fifteen  (l5)  houses  etc.,  had  be.ni  made  during 
the  period,  each  of  tlieso  items  had  a flexible  percentage 
ratio  to  the  general  order  and  from  this  a total  of  a 
specific  number  of  houses  was  figured.  Needless  to  say, 
the  figure  of  completed  homes  was  not  precisely  correct, 
but  there  was  no  other  method  that  could  bring  a more 
accurate  figure  in  time  to  be  of  use  for  construction 
purposes . 

Yard  Orders  were  distributed  to  the  Yard  Superintendent, 
the  Cost  Section,  and  the  I'atcrial  Clerk.  J'ach  order  con- 
tained quantity  to  be  produced,  specif ications , schedule 
of  production,  etc.  The  Yard  Timekeeper  kept  a daily 
record  of  the  labor  costs  in  relation  to  the  quantity  of 
work  completed  each  day,  using  caro  due  to  tlio  fact  that 
one  man,  at  times,  v/ould  \¥ork  for  four  or  more  Yard  Orders 
in  one  day.  The  cost  distribution  and  quantities  completed 
as  shown  on  the  Daily  Time  Distidbution  Tickets  wore  posted 
to  Form  RA-GEN-56,  Serni-i lonthly  Consolidated  Shoot  - Pro- 
duction Time  and  Form  RA.-CN-80,  Production  Order  Cost  Sheet, 

Equipment  Cost  Distribution  \vas  secured  from  Form  RA-GEN-92 
and  was  posted  daily  to  RA-GEK-74,  Semi-iionthly  Consolida- 
tion Sheet  - Cost  Owned  Equipment,  and  Form  FSA-CN-80,  Pro- 
duction Order  Cost  Shootj. 

Tally  sheets  were  used  in  accumulating  the  quantity  of 
materials  used  on  Yard  Orders  during  bi-monthly  periods. 
I'laterial  checkers  kept  a daily  record  of  material  used 
each  day  for  each  Yard  Order.  These  were  consolidated 
each  fifteen  (ij)  days  and  a Katerial  Delivery  Ticket, 

Form  RA-GEN-61,  was  prepared.  The  tally  sheets  wore  £it- 
tached  to  this  form  and  turned  in  to  the  Inventory  Clerk. 
Spot  checks  were  made  on  the  tally  sheet  to  detorinino  if 
the  consolidation  was  correct.  After  the  Inventory  Clerk 
liad  posted  the  v/ithdrawals  froin  the  main  inventory,  the 
RA-GEN  6l  v/as  then  given  to  a cost  clerk  who  posted  the 
ticket  to  the  Form  FSA-CN-bO,  Production  Order  Cost  Sheet 
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and  Form  RA-GFN-57,  Semi-LIonthly  Consolidation  Sheet  - 
Materials . 

The  cumulative  information  taken  from  Form  RA-CN-50,  FA- 
GEN-92,  and  RA-GEN  61  was  posted  (daily  in  the  first  two 
instances  and  semi-monthly  in  the  last  instance)  to  the 
three  semi-monthly  consolidated  sheets.  Form  RA-GSN-56, 
Semi-Monthly  Consolidation  Sheet  - Production  Time;  Form 
PJI-CtEN  74,  Semi-Monthly  Consolidation  Sheet  - Cost  oiAmed 
Equipment;  and  Semi-Monthly  Consolidation  Sheet  - Mater- 
ials, This  same  information  was  accumulated  on  Form  FSA- 
CN-80,  Production  Order  Cost  Sheet,  The  quantities  com- 
pleted daily  were  posted  to  both  Form  RA-GEN  53,  Semi- 
Monthly  Consolidation  Sheet  - Quantities  Installed,  and 
Form.  FSA- CN-80 

This  form  was  a combination  of  the  Forms  RA-GEN  53,  56, 

57,  and  74,  IThile  the  labor,  quantities,  miaterial  cost, 
and  equipment  cost  was  being  accumulated  individually  on 
the  four  forms,  these  costs  and  quantities  were  also  being 
accumulated  on  the  F3A-CN-80, 

Form.  FSA-CN-80,  Production  Order  Cost  Sheet  reflected  the 
Yard  Order  number,  tho  date  of  issue,  the  name  of  the 
issuing  officer  and  the  date  the  order  was  completed  at 
the  Job  Plant,  In  addition  there  were  ten  (10)  columns 
which  were  used  in  the  following  manner: 

Column  one  (l)  contained  a description  of  the  item  to  be 
produced.  In  column  two  (2)  was  posted  the  date  of  entry. 
In  column  three  (3)  was  oosted  from  RA-CN-50  the  daily 
labor  cost,  incurred  against  the  Yard  Order  each  day.  In 
column  four  (4)  was  posted  from  RA-GEN  61  - Material  De- 
livery Ticket,  the  cost  of  the  raw  materials  incurred. 
Column  five  (5)  was  posted  to  from  RA-GEN  92,  Equipment 
Time  Ticket,  Column  six  (6)  consisted  of  the  accumulated 
daily  total  of  columns  three,  four  and  five,  Columin  seven 
(7)  consisted  of  the  "total  to  date"  of  columns  three, four 
and  five.  In  column  eight  (8)  was  posted  the  daily  quan- 
tities completed,  taken  from  PA.-CN-50,  Column  nine  (9) 
consisted  of  the  unit  cost  per  completed  item.  Each  of 
these  columns  listed  were  totaled  for  total  cumulative 
costs  of  labor  material,  equipment,  and  quantities  pro- 
duced. 

When  the  Production  Order  was  completed,  the  total  cost 
and  quantity  was  posted  as  a receipt  to  Form  RA-GEN  65, 
Perpetual  Inventory  Record  Card  showing  the  total  cost, 
unit  cost,  and  quantity  of  articles  produced  under  the 
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Production  Orders, 

The  totals  of  the  completed  Production  Order  were  also 
posted  to  the  Form  FSA-CN-515  monthly  Report  of  Job  Plant 
Costs  as  a credit.  This  form  was  used  in  reporting  the 
Job  Plant  Production  Costs  to  the  District  Engineer's 
Cost  Analysis  Section. 

This  form  rofloctod  the  certification  of  the  preparing 
officer  and  the  approving  officer,  the  Project  naiee  and 
nuiuber,  and  the  report  period.  The  main  body  consisted 
of  clcve2i  (ll)  columns.  Columns  one  and  two  contained 
the  Production  Order  nuinber  and  namo^  column  three  was 
for  labor.  The  totals  for  the  raoiitl.  were  posted  to  this 
colu.in  from  form  RA-GEN  56,  semi-menthTy  consolidation 
sheet  for  Production  Time.  Coluiiin  four  \ja.s  for  raw  mater- 
ial. The  totals  of  Form  RA-GEM  57  wore  posted  to  this 
column.  Colimin  five  ¥/as  for  equipment  cost.  The  month- 
ly totals  were  posted  to  this  cclui.in  from  form  RA-GEN 
Scmi-Honthly  Consolidation  Shoot  for  Equipment  Costs. 
Coluiiin  six  (6)  -was  for  Total  Production  Costs.  This  re- 
presented the  total  of  column  throe,  four,  and  five.  Col- 
umn seven  (7)  contained  Total  Llaterials  Produced,  This 
column  was  posted  to  fro;o  Form  RA-GEN  53  > Semi-i lonthly 
consolidation  sheets  for  Quantities  Installed.  Column 
eight  (8)  was  for  the  unit  of  measure.  Column  nine  (9) 
was  for  the  unit  cost  which  v/as  taken  from  the  completed 
Production  Order  Cost  Sheet . Column  six  (6)  represented 
a debit  to  the  Job  Plant  Accomit.  This  \/as  the  total  cost 
of  all  work  done  in  the  Job  Plant  for  one  period.  Coluiiin 
ten  (lO)  \/as  foi‘  the  total  credit  to  the  Job  Plant.  To 
this  column  was  posted  the  total  of  the  completed  Produc- 
tion Order.  Then  the  total  of  coluiiin  six  (6)  exceeded 
that  of  column  ton  (lO)  the  difference  represented  the 
amount  of  v/ork  in  process  on  incomplete  Production  Orders. 
However,  this  case  occurred  very  seldom  as  practicallj' 
all  period  Yard  Orders  wore  totaled  at  the  end  of  each 
cost  period  and  wore  considorod  complete.  Coliomn  eleven 
(ll)  was  for  the  debit  to  Job  Plant  Inventory.  This  was 
to  shorn'-  that  the  completed  Production  Order  was  posted  to 
the  Job  Plant  Inventory.  Colui.in  ten  (lO)  w'as  alv/ays  equal 
to  coleuan  eleven. 

The  completed  Production  Order  being  posted  to  the  Job 
Plant  Inventory,  tlie  finished  articles  were  ready  for 
delivery  to  the  field.  Those  deliveries  were  accomplished 
by  the  use  of  RA-GEN  6l , Matoria.l  Delivery  Ticket. 


< ' 
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PLATE  307 


The  basis  of  cost  accounting  for  field  production  was  the 
i’iold  Production  Order.  Those  orders  v/ero  issued  by  the 
Construction  Engineer  in  advance  of  work  to  bo  done.  Costs 
Vifcrc  accumulated  on  Form  CN-80  Production  Order  Cost  Shoot 
and  Forms  RA-GEN  53 5 Semi-Konthly  Consolidated  Sheet  for 
Quantities  Completed,  Form  RA-Gen  56,  Sorai-IIonthly  Con- 
solidated Sheet  for  Productive  Time,  Form  RA-GEN  57,  Semi- 
jionthly  Consolidated  Sheet  for  Materials,  and  Form  Ril-Gcn  74, 
Semi-Monthly  Consolidated  Shoot  foi-  Equipment  Costs.  There 
were  tv/o  divisions  for  the  accounting  of  field  costs. 

Division  one  v/as  kept  on  Form  FSA-CN-80 ,•  Production  Order 
Cost  Sheet.  This  sheet  was  maintained  for  each  individual 
field  production  order.  There  were  approximately  thirty- 
six  (36)  general  field  production  orders  issued,  fifteen 
(15)  special  orders  which  were  cho.rgcd  to  the  field  pro- 
duction and  approximately  fifteen  (l5)  overhead  and  final 
construction  expense  accounts  which  were  maintained  on 
Form  CN-80  under  field  production  costs. 

Costs  wore  accumulated  on  Form  CN-SO  in  the  same  manner 
as  described  under  Job  Plant  Production-.  Besides  keeping 
costs  by  field  production  order  rrumber,  costs  were  also 
kept  by  account  numbers  as  set  up  by  the  District  Engineer's 
Cost  Analysis  Section.  Account  number  five  (5)  was  for 
surveys,  account  nuauber  ten  (lO)  was  for  Land  Development, 
account  nijrnber  twenty  (20)  was  for  Road  and  Str<.;ct  Construc- 
tion, account  number  forty  (40)  was  for  Molls.  Account 
nuiiibor  eighty  (80)  v/as  for  Fencing.  Account  number  ninety 
(90)  A was  for  Ti/o-Bedroom  Houses.  Account  number  ninety 
(90)  B was  for  Three-Bedroom  Houses,  and  account  number 
ninety  (90)  C wa.s  for  Barns.  Account  number  ninety  (90) 

D was  for  Privies 5 account  number  ninety  (90)  S for  Food 
Storage  Buildings.  Account  nuinber  ninety  (90)  F was  for 
the  now  Cooperative  Store  Building.  Account  number  ninety 
(90)  G was  for  tliG  Blacksmith  Shop.  Account  number  one 
hundred  (lOO)  was  for  Construction  Overhead.  This  account 
was  broken  down  to  show  non-appointive  clerical  salaries, 
appointive  clerica.1  salaries,  non-appoin.tivo  v/atchmen  and 
guards,  heat  and  light,  appointive  salaries  for  supervision 
and  construction,  transportation  within  the  project,  etc. 
Account  niffiiber  two  hundred  (200)  was  for  General  Construc- 
tion Expense.  This  account  was  broken  down  into  tempo- 
rary construction,  hand  tools,  po'wer  tools,  equipment  and 
maintenance,  delivery  and  handling  of  materials,  warehouse 
operation,  first  aid  service,  and  loss  by  fire.  The  loss 
of  material  in  the  fire  of  May  8th  was  taken  into  account 
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under  gonoral  construction  expense.  Account  number  three 
hundred  (300)  wan  for  Charges  to  Other  Projects  and/or  Div- 
isions. Transfers  to  other  projects  and  divisions  were 
posted  against  this  account  nuaber.  There  was  a sub-ac- 
count for  the  total  costs  of  material  transferred  to  one 
project,  one  for  the  cost  which  the  receiving  ^.reject  placed 
upon  the  transfer  rriatoria.1,  a.nd  one  for  the  amount  of  loss 
from  the  transferred  value  to  the  transferred  receipts. 
Account  number  four  hundred  (400)  v/as  for  Office  Site  Costs. 
Those  costs  were  kept  by  the  llashington  off ice, ^ Account 
number  nine  l.uiidrod  (900)  was  for  Option  Unit  Costs.  All 
repair  work  was  listed  by  unit  nunbor  under  this  account 
and  costs  were  kept  accordinglj^. 

The  costs  by  account  nunbor  accumulated  on  Forms  RA-GEN  53? 
56,  57  and  74,  and  from  Forms  FSA-CN-50,  RA-GEN  6l  and  PA.- 
GEN  92  in  the  saHiO  manner  as  production  order  costs.  Each 
period  the  totals  as  accumulated  on  Field  Production  Orders 
balanced  with  the  totals  accunulatod  by  account  number.  The 
Field  Production  Order  Costs  wore  kept  primarily  for  pro- 
ject cost  information.  The  costs  by  account  numbers  were 
kept  primarily  for  the  Washington  office.  The  prefabri- 
cated materials  that  were  accunulated  on  Job  Plant  In- 
ventory from  Yard  Production  orders  were  charged  from 
the  inventory  into  the  material  colum  of  Forms  'RA-CN-80, 
Production  Order  Cost  Sheet  of  Field  Production  Orders. 

The  prefabricated  materials  were  also  charged  on  the  Farm 
RA-GEN  57 j Consolidated  Sheet  for  materials  by  kinds  of 
improvement.  Rav:;  material  costs  \¥oro  accunulated  daily 
on  the  Production  Order  Cost  Shoots  and  the  Material  Con- 
solidated Shoots.  The  daily  costs  wore  taken  from  iiator- 
ial  Delivery  Tickets, 

Daily  Field  Labor  Costs  were  posted  daily  to  Form  RA-GEM-56, 
Productive  Time  Consolidated  Sheets  and  Form  FSA-CN-80, 

Field  Production  Order  Cost  Sheets  from  RA-CN-50,  Daily 
Time  Distribution  Sheets. 

Daily  Quantities  Installed  were  posted  to  Form  RA-GEN  53 j 
Consolidation  Sheet  for  Quantities  Installed,  and  Form 
RA-CN-80,  Field  Production  Order  Cost  Sheet. 

Equipment  Depreciation  was  posted  daily  to  Form  RA-GEN  74, 
Consolidated  Sheet  for  Government-Owned  Equipment.  Straight 
line  depreciation  was  used  on  an  hourly  basis.  The  post- 
ing mediu'i  in  this  case  was  Form  RA-GEN  92,  Equipment  Time 
Ticket . 
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Monthly  cost  reports  to  the  District  Engineer  consisted  of 
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the  followdng  forms s Form  FSA-CN-5I5  Monthly  Job  Plant 
Production  Costs?  Form  H\-GEM  126,  Monthly  Report  of  Con- 
solidated Costs  by  Kinds  of  Improvement?  Form  RA-GEN  67 j 
Dollar  and  Cents  Inventory  Report  for  Li'aterials , Supplies, 
Equipment,  Office  Supplies  and  Equipment,  Job  Plant  In- 
ventory, Won-oxpcndablc  Property  charged  to  Construction, 
Materials,  and  Supplies  and  Equipiment  Held  in  Storage  for 
Other  Projects  and  Divisions;  Form  FSA-CM-80,  Production 
Ordur  Cost  Shoots  for  completed  production  orders,  Month- 
ly Recapitulation  Cost  Distribution  and  I'.fonthly  Summary 
of  Costs. 

One  Form  RA-GEN  126  was  submitted  for  each  account,  as. 

Land  Preparation?  Road  and  Street  Construction:  \7ater 
Supply  Systems;  Fencing;  etc.  In  the  right-hand  corner 
of  this  form  is  placed  the  Project  naiec,  report  period, 
and  the  account  name  and  number.  Column  1 is  for  account 
number;  column  2 was  for  construction  item,  v/hich  consisted 
of  the  account  description;  column  3 v/as  for  unit  of  meas- 
ure; column  4 was  for  quantities  installed  during  the  per- 
iod; column  9 was  for  productive  time;  column  6,  non-pro- 
ductivo  time,  colujnn  7?  total  labor;  column  8,  material; 
coluiun  9j  equipment,  coluran  10,  tota.l  labor,  material,  and 
equipment,  colui.in  11,  unit  cost  of  productive  labor;  column 
12,  unit  cost  of  material  and  equipment. 

Figures  for  columns  3 4,  unit  of  measure  and  quantities 

installed,  were  obtained  from  tlie  Form  Rl-GEN  53  > Consoli- 
dation ShO';.ts  for  Quantities  Installed  during  the  Period. 
Figures  for  columns  5s  6,  and  7s  labor  costs,  v;orc  taken 
from  the  totals  of  Forms  RA-Gon  56,  Consolidated  Sheets 
for  Productive  Time.  Figures  for  column  8,  material,  wore 
taken  froiu  Form  Pul-GEN  57  s Consolidation  sheets  for  Mater- 
ials. Figures  for  column  9s  equipment,  v/eru  taken  from 
Form.  RA-GEN  74,  Consolidation  Sheets  for  Government-Owned 
Equipment,  Coluii.n  10  w'as  the  total  of  columns  7 plus  8 
plus  9*  Column  11,  unit  cost  of  productive  labor  was  col- 
umn 7 divided  by  column  4.  Column  12,  unit  cost  of  mater- 
ial and  equipment,  \.’as  columns  8 plus  9 divided  by  column 
4.  The  summary  of  this  form  represented  all  field  costs 
by  monthly  periods. 

"Recapitulation  of  Cost  Distribution"  was  the  suiiimary  of 
the  monthly  costs  as  reported  on  Forms  R.1-GSN  126,  Monthly 
Field  Report  of  Consolidated  Costs  by  Kind  of  Improveracnt , 
and  FSA-CN-5lj  lionthly  Job  Plant  Production  Costs.  The 
"Suiiimary  of  Costs"  v/as  prepared  by  taking  total  payrolls 
plus  total  materials  charged  to  construction  from  the 
- perpetual  inventory  cards  plus  1034  vouchors.  The  total 

V of  the  Summary  of  Costs  and  the  total  of  the  Recapitulation 

Cost  Distribution  had  to  bcilance.  All  costs  charged  to 
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construction  during  a period  must  balance  with  the  total 
payrolls,  inventory  charges,  and  other  cost  vouchors 
making  up  the  expenditures  for  the  period., 


Cost  reports  were  st.nt  to  the  District  Thnginocr  in  the 
original  and  one  copy.  One  copy  was  also  sent  to  the 
.troa  Engineer's  Office  in  Indianapolis.  The  District  Ihi" 
ginecr's  Cost  Analysis  Section  accumulatod  these  costs  on 
special  ledger  sheets,  one  copy  of  which  they  sent  to  tlio 
project  two  or  throe  v/eeks  froui  the  time  the  report  had 
been  sent  in. 


h.aintaining  the  job  plant  production  cosxs  and  the  field 
production  costs  accurately  required  care.  The  Job  Plant 
manufactured  articles  to  bo  used  in  the  Field;  the  Field 
took  those  articles  and  incorporat.-d  them  into  the  final 
buildings,  ’’lion  the  job  was  complutod,  all  job  plant  costs 
had  been  charged  as  material  into  the  field  production 
costs , 


4^ 


CONCLUSION 


The  design  and  construction  of  the  Southeast  Missouri 
house  has  received  a considerable  amount  of  publicity  as 
an  outstanding  example  of  lov;-cost  housing.  It  v/ould  be 
more  nearly  correct  to  regard  it  as  low-cost  farmstead 
construction. 

The  most  important  conclusions  to  this  report  are  the 
costs . 

Plates  305 > 306  and  307  show  in  graphic  form  the  adminis- 
trative mechanism  employed  to  secure  accurate  cost  data 
on  those  operations. 

Plates  30S5  309?  310,  311  > 312  and  313  ai’e  samples  of  a 
monthly  period  report  as  actually  submitted  from  the  field 
for  the  period. 

Plates  31'^- 5 315 s 316,  317  j 31hj  319?  9-nd  320  not  only  show 
the  complete  audited  cost  of  the  operations  but  give  an 
analytic'al  cost  and  operating  breakdown  of  the  major  div- 
ision of  the  work  as  actually  scheduled  and  performed. 

The  total  average  cost  of  each  major  item  of  farmstead 
construction  is  as  follows ; 


Hells  - 

$ 24.24 

Barnyard  Fencing  - 

71.36 

2-Bedroom  Houses  - 

929.50 

3-Bedroom  Houses  - 

1105.27 

Barns  - 

481.28 

Privy  - 

41.90 

Food  Storage  - 

142.94 

It  will  be  noted  by  anyone  studying  Plate  316  from  vdiich 
the  above  costs  are  taken  that  the  item,  (H) , Indirect 
Cost,  Supervision  and  Overhead  amounts  to  $7057 *35?  has 
not  been  distributed  as  a burden  to  the  direct  costs. 

This  itei-i  represents  charges  paid  by  the  construction 
activities  but  actually  performed  for  non-construction 
purposes,  such  as  v;ork  for  the  management  division,  trans- 
portation (moving  families,  furniture,  etc.),  materials 
and  equipment  supplied  and  operated  for  other  than  con- 
struction activities.  Such  charges  would  never  occur  in 
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any  building  operation  or  if  they  did  occur  would  be  paid 
for  separately  and  cannot  be  included  in  direct  construc- 
tion COStSo 

There  are  a number  of  specific  conclusions  v/liich  the  Dist- 
rict Engineer  and  his  staff  have  drawn  from  their  exper- 
ience in  this  particular  operation. 

First,  we  believe  that  the  design,  construction  and  all 
engineering  services  for  an}/-  given  operation  must  be  under 
one  executive  aiid  administrative  control  and  direction. 

PLATE  321 

Second,  we  believe  that  all  low-cost  design,  construction 
and  services  must  be  v/orked  out  complete  for  eacl:  separate 
problei..  in  accordance  v/ith  a vi/ell-def ined  plan  developed 
on  the  ground  to  meet  that  particular  problem. 

PLATE  322 


The  three  raajor  cost  items  are:  (l)  material  costs,  (2) 

construction  costs  and  (3)  overhead  costs.  For  any  given 
structure  there  is  a fixed  quantity  of  materials.  Varia- 
tion in  cost  is  therefore  only  a.  factor  of  quality  of 
materials  and  the  possibility  of  savings  due  to  quantity 
buying,  economies  in  storage,  transportation  and  handling. 
These  economies  are  a matter  of  ability  and  experience. 

For  low-cost  housing,  good  quality  of  materials  is  essen- 
tial . 

PLATE  323 

Coordination  of  design  and  method  of  construction  to  ac- 
complish first,  maximiun  usability  of  the  finished  struc- 
ture and  secondly,  the  greatest  simplicity  of  construction 
methods,  is  the  real  secret  of  lov/-cost  construction. 

Skill  and  experience  of  both  labor  and  manageraent  make 
up  a large  element  of  this  factor. 

Overheads  are  necessary.  Government  overheads  are  always 
excessive.  Non-Government  overheads  can  easily  become 
excessive  if  not  carefully  v/atched.  Generally  speaking, 
the  minimum  number  of  structures  necessary  for  low-cost 
building  is  deterniined  by  tliis  factor.  The  lov/est  work- 
able overhead  cost  must  be  distributed  over  each  struc- 
ture. Skill,  experience  and  careful  planning  are  the 
essential  elem.ents  of  this  factor. 
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PLATE  324 


Third,  we  believe  that  all  designs,  plans  and  prograras 
must  be  completed,  studied,  tested  and  adjusted  before 
operations  are  begun.  Each  man  charged  with  directive 
and  administrative  authority  must  be  qualified  for  his 
particular  functional  Job  and  he  must  know  what  each  man 
associated  wfith  him  is  doing. 

Fourth,  we  believe  that  low  cost  building  can  be  accom- 
plished only  by  satisfied,  enthusiastic  workmen,  working 
on  a safe,  well  organized  job.  Lov/  pay,  poor  \/orking 
conditions  and  impersonal  direction  will  ruin  an  other- 
wise sound  program. 

The  inquiries  directed  to  the  Farm  Security  Administration, 
the  Director  of  Region  Three,  and  the  technical  staff, 
who  performed  the  construction  operations  at  Southeast 
Kissouri  indicate  a wide  interest  in  this  specific  exam- 
ple of  low-cost  farmstead  construction.  This  interest, 
hov/ever,  is  mainly  concerned  with  what  this  operation  of- 
fers as  a solution  to  the  problem  of  building  labor  homes  - 
urban  and  rural  - for  that  seventy  percent  of  our  families 
who  need  such  housing;;  the  families  with  incomes  under  tw’o 
thousand  dollars  a year. 

The  District  Engineer  and  his  staff  have  taken  this  par- 
ticular house  as  built  at  Southeast  Missouri  as  a base. 
Messrs.  Nedvid  and  Jones,  the  origina.1  architects  who 
w'orked  on  this  design,  are  now  employed  with  the  United 
States  Housing  Authority  and  Messrs.  McGaughan  and  DeGree 
have  completed  the  necessary  architectural  studies.  This 
work  was  accomplished  in  close  cooperation  with  Llessrs. 
Layton,  Halsey,  Ha^rwood,  Cassell,  Hansen  and  Kinkade,  all 
experienced  builders.  Mr.  Crouch,  the  District  Engineer 
and  Mr.  Layton,  the  Siiperintendent  of  Operntions  at  South- 
east L'lissouri,  have  personally  planned  and  directed  all 
details  of  these  studies. 

PLATE  325 

In  Plate  325  we  show  a sketch  rendering  of  this  house  built 
on  a concrete  slab  foundation.  In  the  tables  of  cost  es- 
timates we  indicate  the  cost  variations  when  this  house 
is  built  on  a pier  foundation,  a pier  and  curtain  wall 
foundation,  a concrete  curtain  Y\rall  and  footing  founda- 
tion,' and  a full  basement. 

In  Plates  325  326  we  show  the  first  and  second  floor 

plan  and  an  alternate  first  floor  necessary  v/hen  a base- 
ment is  included. 
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In  Plate  32?  wc  show  the  section  of  the  house  as  illus- 
trated in  Plate  325  and  also  another  alternate  first  floor 
plan. 

Those  sketches  outline  the  general  features  of  this  house. 
For  each  class  and  phase  of  planned  construction  as  out- 
lined in  the  cost  tables  below,  detailed  drawings  ir;ust  be 
prepared,  studied,  analyzed,  and  adjusted  to  fit  not  only 
design  and  use  requirements  but  coordinated  in  all  de- 
tails to  the  construction  pls.n  and  program. 


TABLE  "A" 

2 -BEDROOM  (SOUTIARI^’ 

TYPE ) 

I 

II 

III 

IV  V 

VI 

VII 

VIII 

Piers 

Piers  cl 
Ourtain 
P/alls 

Footings, 

Concrete 

Ualls 

Basement  Basement 
Concrete  Block 

Malls  Walls 

Concrete 

Floor 

Slab 

Water 
System 
Add . 

Septic 

System 

Add. 

1540.00 

1575.00 

1690.00 

1950.00  1920.00 

1635.00 

100.00 

90.00 

TABLE  "B" 

4-BEDRCOM  ( SOUTIERI'I 

TYPE ) 

1930.00 

1955.00 

2095.00 

2355.00  2325.00 

2085.00 

100.00 

90.00 

TABLE  "C" 

2-BEDROCi.i'  (NORTIiERH 

TYPE) 

1700.00 

1725.00 

1865.00 

2125.00  2090.00 

1810.00 

200.00 

100.00 

TABLE  "D" 

4 -BEDROOM  (MORTI-IERM 

TYPE ) 

2205.00 

2230.00 

2370.00 

2630.00  2595.00 

2315.00 

300.00 

100.00 

PLATE  326 

The  report  indicates  the  type  and  amount  of  work  virhich 
we  believe  to  be  essential  to  develop  these  studies  into  a 
complete  plan  and  program. 


PLATE  327 

T7e  would  not  use  the  method  of  construction  employed  at 
Southeast  I.Iissouri  unless  there  were  special  conditions 
warranting  it.  The  method  v^e  will  use  combines  some  of 
the  principles  employed  at  Southeast  Missouri  with  others 
used  on  the  twenty  odd  construction  projects  completed  by 
this  staff  in  the  twelve  North  Central  States  of  this  Dist- 
rict. The  overheads  considered  in  these  tables  arc  not 
Governmental  overheads,  but  do  include  a reasonable 


construction  profit. 


In  the  above  four  tables  we  give  the  cost,  including  a 
reasonable  construction  overhead  and  profit  for  which 
we  believe  we  can  build  these  houses  in  the  general  lo- 
cality indicated  in  each  table. 

These  costs  include  a completely  modernized  house,  v/iring 
and  fixtures,  heating  equipment,  plumbing  and  bathroom 
equipment,  kitchen  cabinet,  grading  and  screens.  Each 
house  is  completely  insulated  for  the  climate  in  which 
it  is  to  be  built.  There  is,  of  course,  a wide  variation 
in  interior  finish.  These  houses  are  assumed  to  be  a 
standard  interior  finish  of  good  quality. 

There  are  two  very  desirable  alternates  wliich  have  not 
been  shown  in  this  table.  The  4-bcdroom  house,  Southern 
type,  Table  "B",  would  often  be  built,  but  the  upstairs 
would  not  be  finished.  A deduction  can  be  made  of  ap- 
proximately $375*00  from  each  house  listed  in  Table  "B" 
when  this  alternate  is  used.  A similar  alternate  is  pos- 
sible and  will  be  widely  used  for  the  4-bedroom  Northern 
type  house.  Table  "D" . Approximately  $395*00  can  be  de- 
ducted from  each  estimate  when  the  upstairs  in  these 
liouses  are  not  finished.  By  utilizing  the  "B”  and  "D" 

Type  house  in  the  initial  construction  activities,  pro- 
visions are  automatically  made  for  a very  cheap  expan- 
sion of  this  house,  as  additional  space  is  needed.  This 
expansion  can  be  performed  at  any  time  as  the  stairwell 
is  utilizea  in  the  those  alternates  as  a wall  closet 
for  a "roll-away"  bed  and  auxiliary  storage. 

In  each  of  the  four  tables  we  have  estiiiiated,  in  col'Jiiins 
7 and  8,  the  ainount  that  should  be  added  if  the  houses  are 
built  in  areas  where  no  water  or  sewer  connections  are 
Ijossible  and  a pressure  v^ratcr  system  and  septic  system 
are  necessary.  These  estimates  will  vary  v/idely  with  each 
specific  case. 

In  the'  tables  below  we  have  made  certain  assumptions  to 
enable  us  to  outline  an  approximate  sale  cost  program  for 
these  houses,  \7e  have  assumed  that  the  land  on  which  the 
house  is  built  will  cost  $400.  This  is  an  average  mini- 
mum improved  40-foot  lot,  or  a larger  tra.ct  of  unimproved 
land,  possessing  the  essential  transportation,  school,  and 
shopping  center  facilities. 
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Table  A 

I 

II 

III 

IV 

V 

VI 

Construction  - 

1540.00 

1575.00 

1690.00 

1950.00 

1920.00 

1635.00 

Land  - 

400.00 

400.00 

400.00 

400.00 

400.00 

400.00 

Estimate  Devoloprato- 

1940.00 

1975.00 

2090.00 

2350.00 

2320.00 

2035.00 

Profit  and  Expense  - 

260.00 

275.00 

310.00 

350.00 

330.00 

265.00 

Price 

2200.00 

2250.00 

2400.00 

2700.00 

2650.00 

2300.00 

lOp  Down  Payment  - 

220.00 

225.00 

240.00 

270,00 

265.00 

230.00 

90^4  Mortgage  - 
Approx.  Monthly 

1980.00 

2025.00 

2160,00 

2530.00 

2385.00 

2070.00 

Carrying  Cost  - 

22.00 

22.5c 

24,00 

27,00 

26,50 

23.00 

(Est,  at 

1%  Cost) 

Table  B 

I . 

II 

III 

IV 

V 

VI 

Construction  - 

1930.00 

1955.00 

2095,00 

2355.00 

2325.00 

2085.00 

Land  - 

400.00 

400.00 

40C . 00 

400 , 00 

400,00 

400,00 

Estimate  Development' 

-2330.00 

2355.00 

2495.00 

2755.00 

2725,00 

2485.00 

Profit  and  Expense  - 

220.00 

245.00 

305.00 

245.00 

275.00 

215.00 

Price  - 

255O.CO 

2600.00 

2800.00 

3000.00 

3000.00 

2700.00 

10/c  Down  Payment  - 

255.00 

260. GO 

280.00 

300.00 

300 . 00 

270.00 

90'.^  Mortgage  - 
Approx.  1 'lo  n t hi  y 

2295.00 

2340.00 

2520.00 

2700.00 

2700,00 

2430.00 

Carrying  Cost  -- 

25.50 

26.00 

28,00 

30.00 

30.00 

27.00 

(Est.  at 

V/o  Cost) 

Table  C 

I 

II 

III 

IV 

V 

VI 

Construction  - 

1700.00 

1725.00 

1865,00 

2125.0c 

2090.00 

1810.00 

Land  - 

400.00 

400 , 00 

400.00 

400,00 

400.00 

400,00 

Estimate  Development- 

-2100.00 

2125.00 

2265,00 

2525,00 

2490.00 

2210.00 

Profit  and  Expense 

200.00 

200.00 

235.00 

275.00 

210.00 

190.00 

Price  - 

2300,00 

2325.00 

25'00 . 00 

2800.00 

2 7 00. 00 

2400,00 

10^  Down  Paymeirit  - 

230.00 

232.50 

250,00 

280.00 

270.00 

240.00 

30 P Liortgage  - 

20"70.00 

2092.50 

2250.00 

2520.00 

2430,00 

2i'6o.oo 

Approx.  Monthly 

23.00 

23.25 

25.00 

28.00 

27.00 

24.00 

Carrying  Cost  - 

(Est.  at 

I/O  Cost) 

Table  D 

Construction  - 

2205.00 

2230.00 

2370.00 

2630.00 

2595.00 

2315.00 

Land  - 

400.00 

400.00 

400.00 

400.00 

400.00 

400.00 

Estimate  Development 

-2605.00 

2630.00 

2770.00 

3030.00 

2995.00 

2715,00 

Profit  and  Expense  - 

195.00 

270,00 

230.00 

270.00 

205.00 

185.00 

Price  - 

2800.00 

2900.00 

3000.00 

3300.00 

3200.00 

2900,00 

10^  Down  Payment  - 

280.00 

290.00 

300.00 

330.00 

320.00 

290.00 

A 

9O/';.  Mortgage  - 
Approx.  Monthly 

2520.00 

2610.00 

2700.00 

2970.00 

2880.00 

2610.00 

Carrying  Cost  - 

28.00 

29.00 

30.00 

33.00 

32.00 

29.00 

(Est.  at 

1%  Cost) 

The  construction  costs  from  the  previous  tables  are  used 
for  each  class  of  building,  A reasonable  profit  and  ex- 
pense for  the  developer  of  the  project  is  allovvod  and  the 
sale  price  indicated.  A 10/i  dovn  payment,  based  on  this 
pricey  the  amount  of  the  90/=  mortgage  that  would  have  to 
be  insured  and  carried;  and  an  approximate  monthly  carry- 
ing charge  which  includes  the  financing,  insurance,  heat- 
ing, hot  v/ator,  maintenance  a.nd  depreciation,  is  shown. 
These  monthly  charges  vrore  computed  by  the  much  used  "rule 
of  thumb"  of  Ijo  of  the  sale  price  of  the  house.  Monthly 
charges  will  be  materially  reduced  v;?ith  reduction  in  in- 
terest rates  and  increased  or  decreased  depending  on  heat- 
ing conditions,  tax  rates,  etc. 

The  District  Engineer  of  District  III  and  his  staff  have 
completed  the  design  and  construction  of  approximately 
$22,000,000.00  worth  of  work  during  the  past  tliree  years. 
The  Southeast  Missouri  Project  v/as  the  last  one  started 
and  completed.  On  April  24,  19395  ‘t'he  District  Engineer 
vi/as  inforiaed  that  no  funds  v/ill  be  made  available  for 
construction  or  land  development  w'ork  during  the  1939~4-0 
fiscal  year. 

The  District  Engineer  and  his  senior  staff  members  have 
not  therefore  b^en  able  to  prove  by  actual  experience 
and  cost  analysis  the  estimates  given  in  this  conclusion. 
It  is  evident  that  they  will  not  have  an  opportunity  to 
do  so  for  the  Farm  Security  Administration,  It  is  also 
evident  that  within  the  very  near  future  these  men  Vi/ill 
be  doing  this  type  of  work  for  other  Governiacntal  Agen- 
cies now  currently  engaged  in  this  work,  or  for  private 
enterprises , 

They  are  convinced  that  they  can  produce  a second  South- 
east Missouri  Project  iiiaterially  improved  as  to  use  re- 
quirements and  at  least  ten  to  twenty  percent  less  cost 
under  Governmental  methods  and  at  a considerably  less 
amount  v/ithout  using  such  G-ovorrmiental  restrictions. 

They  are  also  convinced  that  they  will  build  many  of  these 
labor  homos  for  public  or  private  interests  at  the  costs 
outlined  in  this  Conclusion, 


